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herapeutic” 
bile 


In biliary tract disorders bile itself can be 
“therapeutic” — when the bile flow evoked is 
abundant and fluid, serving to flush the biliary tree 
of mucus, pus, particulate matter and thickened bile. 


Bile of this “therapeutic” character — copious in 
volume and low in viscosity — is produced by 

the specific hydrocholeretic action of Decholin and 
Decholin Scdium. These agents are especially 
valuable in nonsurgical drainage therapy of 
chronic cholecystitis, noncalculous cholangitis and 
biliary dyskinesia, and before and after surgery 


© of the tract. 
e O § n Adequate dosage of Decholin for most patients 


requires one or two tablets three times daily for 
4 to 6 weeks. Prescription of 100 tablets 

is recommended for maximum efficiency and 
economy. More prompt and intensive 


and 


hydrocholeresis may be achieved by initiating 
e O 5 n therapy with Decholin Sodium 5 cc. to 10 cc., 


intravenously, once daily. 


Decholin (brand of dehydrocholic acid) 


% O d Ul m Tablets of 3% gr. in bottles of 100, 500, 1000 and 5000. 


Decholin Sodium (brand of sodium dehydrocholate) a 
20% aqueous solution, ampuls of 3 cc., 5 cc., and 10 cc., 
in boxes of 3, 20 and 100. 


Decholin and Decholin Sodium, trademarks reg. 


AMES 


AMES COMPANY, INC- ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto D7 
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an entirely 


different view on antisepsis 


Bactericidal, yes! But that’s not all that 
makes Zephiran chloride an outstanding antiseptic. 

The power to penetrate crevices and folds...to spread to 
contaminated surfaces...to act rapidly on a wide variety of micro- 
organisms...characterizes the germicidal qualities of this antiseptic. 

Zephiran chloride, as a cationic detergent, has marked wetting 
and penetrating activity because it reduces surface tension. Its 
dispersive power is a valuable adjunct to gram-negative 
and gram-positive bactericidal potency. 

Supplied as Aqueous Solution 1:1000, bottles of 8 oz. and 


1 U.S. gallon. Tincture 1:1000, tinted and stainless, 
bottles of 8 oz. and 1 U.S. gallon. 


Concentrated Aqueous Solution 12.8%, for antisepsis with  Jinesse 
bottles of 4 0z. and 1 U.S. gallon (1 oz. = 1 U.S. gallon 


1:1000 solution), must be diluted. 


Zephiran, trademark reg. U.S. i 


konium chloride (refined) New York 18, N. Y.—Windsor, Ont. 
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Editorial 


1 


Original Articles 
Richard F. Looker, William P. Callahan, Jr. and Francis E. Barry 
A discussion of the histogenesis and classification of solid ovarian tumors. Five cases of dysgerminoma are presented. 
This disease is of frequent occurrence in the young age group. 


INTESTINAL OBSTRUCTION IN ADVANCED OVARIAN CARCINOMA 
Clarence J. Schein and Joseph S. Krakauer 13 
A consideration of advanced ovarian malignancy causing intestinal obstruction, with the findings and the treatment 
in 125 cases. 


SuRGICAL INDICATIONS IN MAsstve HEMORRHAGE FROM Peptic ULCERATIONS . 
Lester Breidenbach, Nathan J. Saltz and Harry Soroff 18 


The authors conclude that recurrent massive hemorrhage from peptic ulceration is a probable indication of an open 
vessel and that there is no reason for delaying surgical interference beyond the first recurrent episode. 


Orrice MANAGEMENT OF LEUKORRHEA . ._ . George Blinick and Sherwin A. Kaufman 27 
The clinical classification, differential diagnosis and methods of office treatment in cases of leukorrhea. 


VALUE OF PRrocTosiGMoIDOscoPIC EXAMINATION IN THE MANAGEMENT OF INTESTINAL 
OpstrucTION. . . . . RayH. Burnikel and Herman C. Sprecher 35 


The thesis is that any aid given to the surgeon faced with the problem of intestinal obstruction is of value. The 
proctosigmoidoscopic examination is such an aid. Several illustrative case reports are presented. 


CARCINOID OF THE Rectum. A Report or Turee Cases. . ....... 
Paul C. Morton and Robert W. Fraser 43 


A consideration and a report of three cases of carcinoid of the rectum. 


Mesenteric VascutaR Occtusion. . . . J. Carucci 47 


Discussion of mesenteric vascular occlusion, with a presentation of twelve cases in tabular form and case histories of 
three patients successfully treated. 


Contents Continued on Page 5 


a 
3 
; 
a 
| 
| 
4 
4. 
& 
1 - 
* 


prescribe 


10% Vi ert. © SOLUTIO 


CINVERT SUGAR) 


if 


twice the calories of 5% Dextrose 
in equal infusion time 


with no increase in fluid volume or vein damage 


With 10% Travert solutions, a patient’s carbohydrate 
needs can be more nearly satisfied. 


Travert solutions are sterile, crystal clear, 
colorless, non-pyrogenic and non-antigenic. They are 
prepared by the hydrolysis of cane sugar and are composed of 
equal parts of p-glucose (dextrose) and p-fructose (levulose ). 


Nine Travert solutions enable the physician to correct 
electrolyte imbalances, acidosis and alkalosis, 
as well as supply twice the calories of 5% dextrose. 


Travert is a trademark of BAXTER LABORATORIES, INC. 


products of 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois * Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES « EVANSTON. ILLINOIS 
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An UNFAVORABLE REACTION TO THE Use OF STREPTOKINASE’STREPTODORNASE IN INDOLENT 

S. Gordon Castigliano and C. Jules Rominger 

Two cases of late postirradiation ulceration of the anterior chest wall which showed an unfavorable reaction to 
treatment with streptokinase-streptodornase are reported. 


Some Aspects OF SUPERVOLTAGE ROENTGEN THERAPY. . Frederick W. O’Brien, Jr. 


Supervoltage roentgen therapy is defined. A lowered ion density on the surface, increased penetrability and forward 


scattering are the principal physical properties. Increased skin tolerance and percentage depth dose are the chief 
clinical characteristics. Rotation therapy is discussed. 


RELATIONSHIP OF GONADAL IMBALANCE TO THYROID DISEASE 
Francis P. Ferrer and Thomas Hodge McGavack 


Four hundred sixty-seven cases of thyroid disease admitted to two hospitals over a period of five years are reviewed 


from the standpoint of antecedent gonadal disorder and its relationship to the etiology of thyroid disease. In about 
four-fifths of these cases such a relationship could be demonstrated. 


Non-TROPICAL SPRUE-LIKE SYNDROME CAUSED BY A DILATED Poucu FoLLow1nec SIDE-TO- 


Sipe ANASTOMOSIS . Hyman Sneierson 


A discussion of non-tropical sprue-like syndrome caused by a dilated pouch following side-to-side anastomosis, 
with a case report. The author concludes that, clinically, removal of the “trigger” area results in a cure. 


TRANSDUODENAL APPROACH IN SURGERY OF THE CoMMON Bite Duct . Frank D. Conole 


Opening the second portion of the duodenum so as to allow a clearer visualization of the ampulla of Vater is advised 
in those cases of common duct surgery in which the degree of obstruction encountered at the lowest portion of the 
duct cannot be relieved by careful use of dilators. 


FEMORAL HERNIA . Edward Francis McLaughlin 
Some aspects of femoral hernia are presented based on a study of 285 cases. A prepared plan of attack is suggested. 


Bony Derects OF THE HEAD REPAIRED WITH CANCELLOUS BONE . .G. Kenneth Lewis 


General discussion of bony defects of the head repaired with cancellous bone. Description of the technic employed 
and the conclusions made. 


Modern Operative Technics 


TRANSPLANTATION OF URETERS INTO ISOLATED AMPULLA OF THE RECTUM AFTER TOTAL 


The author describes an operative technic for the formation of an artificial bladder, and reports several cases. 
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new high potency penicillin preparations 


CRYSTICILLIN 600 A.S. squibb Procaine Penicillin G, 


600,000 units per 1.2 cc. in aqueous suspension ready to inject. Stable for 
1 year if stored below 15 C. 10 dose silicone-coated vials (12 cc., 6,000,000 
units), 1 dose ‘Unimatic’ disposable syringe. 


CRYSTIFOR 800 squibb Procaine Penicillin G, 600,000 units, 


plus Potassium Penicillin G, 200,000 units, for-aqueous injection. Injec- 
tion volume 1.1 cc. 1 and 5 dose silicone-coated vials (800,000 and 
4,000,000 units). 


CRYSTIFOR 1200 Squibb Procaine Penicillin G, 900,000 


units, plus Potassium Penicillin G, 300,000 units, for aqueous injection. 
Injection volume 1.75 cc. 1 dose silicone-coated vials (1,200,000 units). 


SCHEMATIC SERUM CONCENTRATIONS OF PENICILLIN 
can 
. SERUM 


CRYSTIFOR 1200 
CRYSTIFOR 800 


CRYSTICILLIN 600 A.S. | 


0.0 
HouRSO 2 4 6 8 10 12 


New antibiotic combinations also available: 


DICRYSTICIN FORTIS, Squibb Procaine Injection. 1 dose vial. (Dicrysticin Fortis 
Penicillin G, 300,000 units, plus Potassium differs from Dicrysticin in that it contains 
Penicillin G, 100,000 units, plus 1 Gm. Di- twice the amount of dihydrostreptomycin — 
hydrostreptomycin Sulfate, for Aqueous’ 1 Gm. instead of 0.5 Gm.). 


DISTRYCILLIN A.S. Squibb Procaine pension. Stable for 1 year if stored below 
Penicillin G, 400,000 units, plus 0.5 Gm. Di- 15 C. Supplied in 1 and 5 dose vials (2 and 
_ hydrostreptomycin Sulfate, in Aqueous Sus- 10 cc.). 


SQUIBB A LEADER IN THE RESEARCH AND MANUFACTURE OF PENICILLIN AND STREPTOMYCIN 


“ERVSTICILLIN’, ‘DICRYSTICIN’, (REG. U. S. PAT. OFF.), “CRYSTIFOR’ AND ‘UNIMATIC’ ARE TRADEMARKS OF E. R. SQUIBB & SONS 
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Streamlined Article 


Twenty-stx GAuGE SPINAL NEEDLES FOR THE PREVENTION OF SPINAL HEADACHE . 
Catherine K. Owen, John J. Qwen, Warren F. Sergent and John W. McGowan 


A study based on 862 patients which indicated that the proper insertion of small gauge spinal needles (26 gauge) 
decreased the incidence of spinal headaches from the current rate of 10 to 20 per cent to 1 per cent or less. 


Case Reports 
Concenitat Dermow Cyst. . . . . ~~. John B. Erich and David S. Johnsen 


A case report of an unusual congenital dermoid cyst in the right cheek in a baby; operation. 


Pyocenic Sourary Liver Asscess . . . . . . . Jacob J. Yarvis 


A case of solitary liver abscess is described and the difficulty of early diagnosis is stressed. Findings leading to 
diagnosis and the differential diagnosis are discussed. 


LIGATION OF ACCIDENTALLY TorN Hepatic Artery . . . . .H. L. Popper 


Presentation of a case in which the common hepatic artery was ligated with no apparent ill effects on a previously 
normal liver. 


INTERSTITIAL HERNIA AND HERNIA THROUGH THE CONJOINED TENDON .. 
C. M. Kemper, J. W. Grossman and J. E. Musgfiive 


A case report of the combination of two unusual hernias: interstitial hernia and hernia through the conjoined 
tendon. 


New Instruments 


Stiper Rincs, A New Metuop or SicmMorposcopic MEASUREMENTS. Norman L. Freund 
A Curven Scissors. . . . . . . . « Philip Thorek 


A Mobtriep Forceps. . . . . William P. Kleitsch 
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Davis & Geck’s Melmac Orthopedic Composition is a 
melamine resin,} a new powder with catalyst which 

doctors add to the water in which they wet plaster bandages. 
With Melmac Orthopedic Composition, doctors need only 
half the usual number of plaster of Paris bandages. 

Melmac has been proven by extensive clinical trials.’ 


half thic 


advantages of casts made with composi 


1, Four times the early strength and on the dry 
es strength of ordinary plaster of Paris casts. : 
3 2. Lighter, thinner and stronger casts he 
: provide added comfort and support. 3 
3. Water and urine resistant. Does not disintegrate 
even after several days soaking, 
: 4, Permits better x-ray penetration due to thinness of cast. 
§, Economical—50% fewer bandages or less needed; 
es saves the doctor time. 
6. Conveniently packaged to permit using as much or as little 
as is needed for a given case, avoiding waste. 


Sa In cartons of 3.65 Ib. containing six cans of 9.74 oz. (276 Gm.) cach 
_ available through surgical supply dealers handling D & G products. 
37 Willoughby Street, 


AGS Brooklyn 1, N.Y. 


Sutures and other surgical specialties 


ess of cast A and weighs le 


B, = wih 


Use of Melmac 
requires no new 
technique 


To use bandages and 
splints wetted with Mel- 
mac solution, no new tech- 
nique for applying casts 
be 
rolls or splints are soaked 
in the Melmac solution 
in the usual manner, the 
excess solution is pressed 
out, and the cast applied 
with the same technique 
as with ordinary plaster 
bandages and splints. 


Cobey,® reports not one 
person — to Mel- 
mac in applying 1000 


casts. 


references: 


1. A. W. Spittler, oy 
Brennan, Lt. Col., (M.C.), 
U.S.A., J. W. Payne, 
Capt., U.S.ALF. (M.C.), 
American Academy of Or- 
thopedic Surgeons, Jan. 26- 
31, 1952, Chicago, Illinois, 


2.M. C. Cobey, M.D., 

a .C.S., Professor of Or- 

dic Surgery, George- 

and 

ior Attending Orthopedic 

Surgeon, Children’s Hos- 

ital, Washington, D.C., 

e American Surgeon, 

Vol. XVIII, No. 4, ‘April, 
1952, pp. 413, 415. 


3M. C. Cobey, M.D., 
F.A.C.S., Washington, 
D. C., private communica- 


Davis & Geck manufactures a 
complete I'ne of surgical sutures. 
Diameter for diameter, the ten- 
sile strength of D&G Surgical 
Gut 1s unexcelled by any other 
brand, 
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Pneumococcal, viral, 


and other pneumonias 


due to sensitive organisms 
respond promptly to therapy 


-tolerated 4a e rr amye 1 
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BONY UNION IS ACCOMPLISHED EARLIER WITH 


THE JEWETT-TYPE, ONE-PIECE 


MICROCAST in ONE PIECE for 
STRENGTH and RIGIDITY... 
NO WELDED JOINTS...MANY 
APPLICATIONS .. . EARLIER AM- 
BULATION ... FEWER SYSTEMIC 
COMPLICATIONS. 


“Internal fixation with the Jewett nail, 
an angled appliance, has reduced hos- 
pital mortality to one-third, and devel- 
opment of severe senile psychosis to one- 
fifth of that sustained by patients treated 
in traction. All other complications are 
sharply reduced. It has produced a four- 
year survival rate over twice that of 
conservatively treated patients, while 
greatly improving the functional end 
results of the survivors.’’* 
* 


Moreover, internal fixation of hip frac- 
tures promotes earlier ambulation of 
the patient. The Vitallium Jewett-Type 
appliance, designed specifically for this 
purpose, has proved itself. It is a strong, 
one-piece rigid cast appliance which 
has been used successfully for over 10 
years in thousands of hip fractures. 
Jewett-Type Vitallium appliances are 
ideal for many uses about the hip, and 
are internal fixation appliances of 
choice by many orthopedic surgeons. 
The increased use of internal fixation 
of this type is evidence that more and 
more surgeons have found the time- 
proven Jewett-Type Vitallium appliance 
a successful device not only for inter- 
trochanteric fixation, but for femoral 
neck fractures and for geometric osteo- 
tomies and fusions of the hip as well. 


AUSTENAL 


224 EAST 39th STREET @ 


INDICATED USES 
ABOUT THE HIP: 


8 Hip 


REFERENCES: 


* 1. “‘ Management of, the Trochanteric Frac- 
ture of the Femur’”’ by Mather Cleveland, 
M. D., David M. Bosworth, M. D., and 
Frederic R. Faemecsn. M.D. Journal of the 
American Medical Association, Volume 137 
No. 14, July 31, 1948. 


“The of Trochanteric Frac- 

tures”’ by Cecil E. Newell, M. D., ieee 

Febru of Surgery, Volume LXXIII, No. 2 
ebruary, 1 


3. “One- Nail for Trochanteric 
Fractures” by Eugene Jewett, M. D. Journal 
of Bone and Joint Surgery, Volume 23 No. 4, 
October, 1941. 


4. The Treatment of Intertrochanteric Frac- 
tures of the Femur”’ by Walter G. Stuck, M.D. 
Surgery, Volume 15 No. 2, February, 1944. 


5. ““Introchanteric Fractures of the Femur” 
by Mather Cleveland, M.D., David M. Bos- 
worth, M. D. and Frederic R. Thompson, 
M.D. The Journal of Bone and Joint Surg- 
ery, Volume 29 No. 4, October, 1947. 


SURGICAL DIVISION 


INTERTROCHANTERIC APPLIANCE 


VITAL 


LABORATORIES, INC. 


NEW YORK 16, N.Y. 
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Provides full codeine 
effect with small, safe 
codeine dosage — by 
synergistic combina- 
tion with the potent, 
non - narcotic Phenaphen 
formula*. 
A complete analgesic | 
for control of pain, and of 
the patient’s emotional re- 
action to pain. 
Three forms: 
PHENAPHEN 
—the basic non-narcotic prep- eye 
oration 
(brown and white capsules) 
PHENAPHEN WITH CODEINE | 
PHOSPHATE % GR. 
—PHENAPHEN No. 2 
(yellow and black capsules) ism, ¥ 
PHENAPHEN WITH CODEINE 
PHOSPHATE ‘2 GR. 
—PHENAPHEN No. 3 2 
(green and black capsules) 
A. H. ROBINS CO., INC. 


Ethical Pharmaceuticals of Merit 
since 187 
RICHMOND 20, VIRGINIA 
*Each Phenaphen Capsule con- 
fains aspirin (2/2 gr.) 162 
phenacetin (3 gr.) 194 

hyoscyamine a ate 0.03 
mg., and phenobarbi- 
tal (Va wt-) 16.2 mg. 
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Know...Don’i Guess! 


CAMBRIDGE > 
OPERATING ROOM 
CARDIOSCOPE 


“Tt has taken the guesswork out of what is hap- 
pening inside the patient. It has certainly in- 
creased the safety of hazardous operations.” 


The Cambridge Operating Room Cardio- 
scope continuously indicates to the Anesthe- 
siologist and Surgeon any lead of the patient’s 
electrocardiogram and the instantaneous heart 
rate. Its sweep second hand is most conven- 
ient for timing respiration and for similar pur- 
poses. A cardiac standstill alarm gives audible 
warning instantly when the heart rate drops 
below a selected critical minimum. 


By simple operation of a remote control 
switch on the Cardioscope, any portion of any 
lead of the electrocardiogram is recorded upon 
the Cambridge Simpli-Scribe Direct Writing 
Electrocardiograph. In this manner, a contin- 
uous history of the patient’s heart can be 
written during the entire operation. 


The Cambridge Operating Room Cardio- 
scope is explosion proof and may, therefore, 
be safely used within the operating room. The 
Electrocardiograph, however, should always 


ELECTROCARDIOGRAPH 


CAMBRIDGE 
“SIMPLI-SCRIBE“ 
DIRECT WRITING 


be located outside the operating room where 
no explosive hazard exists. 


This Cardioscope incorporates the sugges- 
tions and ideas of prominent Anesthesiologists, 
Cardiologists and Surgeons. The Electrocar- 
diograph is a fine portable direct writing in- 
strument embodying the design and manufac- 
turing skill of Cambridge. Availability of this 
combination of instruments may well decide 
whether surgery is justified upon a poor risk 
patient. It is must equipment for the modern 
operating room. 


Send for Literature 
CAMBRIDGE INSTRUMENT CO,., Inc. 


3744 Grand Central Terminal, New York 17, N. Y. 
Cleveland 15, 1720 Euclid Avenue 
Philadelphia 4, 135 South 36th Street 
Chicago 12, 2400 West Madison Street 


PIONEER MANUFACTURERS OF ELECTROCARDIOGRAPHS 


CAMBRIDGE 


ELECTROCARDIOGRAPHS 
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in resistant 


non-healing 
| skin lesions 


® 


ointment and 


solution (plain) 


promotes normal repair 


In a leg ulcer of 15 years’ standing, complicated by infection and inadequate 

blood supply, CHLORESIUM® OINTMENT was used in conjunction with local infiltrations 
of an antibiotic. The lesion involved the entire circumference of the leg on the site 

of an old burn. Throughout treatment the patient remained ambulatory, and in 

seven months the ulcerated aréa was considered entirely healed. The investigator 
concluded that “. . . the time involved . . . does not detract from the fact that 
healing did occur in a lesion of 15 years’ duration in an ambulatory 
patient destined to work in an unfavorable environment.”* 


In a chronic dermatosis of the leg of 4 years’ duration in a patient suffering from 
elephantiasis, twelve days of CHLORESIUM OINTMENT therapy 
eliminated all but a few of the raw, weepy areas. The remainder 
of the skin was “soft, pliable, not tender and appeared well healed.”* A 3 


CHLORESIUM OINTMENT and SOLUTION 
(Plain) contain water-soluble 
derivatives of chlorophyll “a” as 
standardized in N.N.R. These 
derivatives, highly concentrated and - 
purified, provide the optimum 
therapeutic benefits obtainable | 
from chlorophyll. 


ointment 


—l-ounce and 4-ounce tubes 


(plain) 


—<-ounce an -ounce hottie } 
(Rystan) company inc. >> 2-ounce and 8 


Mount Vernon, New York 


*Lowry, K.F.: Management of Resistant, 
Non-healing Skin Lesions, 
Postgrad, Med. 11:523, 1952. 
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thu Effective New Hysterectomy Clamp 


By Russell C. Long, M.D., Mansfield, Ohio 


Small, puckered 
pedicie, well-crushed, 
very little slough 
distal to ligature 


i 
gilts 


Useful for Holding 
Securely Almost Any 
Pedicle Containing 
Many Vessels 


! 
cut off 
close to clamp 


Ligature 
B g 


This new hemostatic forceps employs the 
longitudinal serrations of a Carmalt and the 
1 x 2 rat tooth end of a Kocher clamp. The 
blade is slightly curved and relatively broad, 
providing a strong clamp which will not per- 
mit a pedicle to be lost. It is useful for almost 
any type of work in which there is a necessity 
for such a clamp, long enough for a hyster- 
ectomy, and yet satisfactory for the mes- 
entery of appendix, crushing and ligating 
omentum, vaginal hysterectomy, crushing the 
sciatic nerve or cutting across belly muscle. 
In total abdominal hysterectomy the ligaments are clamped 
as usual and all excess stump cut off flush with the hyster- 
ectomy clamp. Ligatures are placed and then drawn tightly: 
simultaneously the assistant releases the clamp and the pedicle 
puckers very well. Since the striations of the blade are longi- 
tudinal, the tissues will pleat but will not slip out of the jaws 
of the forceps. ACTUAL 


SIZE 
a GS-813 LONG Hystereclomy Clamp............. Each, $15.00 


Order Direct 
from 
A Mucller & 


Instrument Makers To The Profession Since 1895 
-330 SOUTH HONORE STREET a CHICAGO 12, ILLINOIS 
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. .. and the patient has complete surgical 

amnesia, usually awakens without nausea and has 
fewer postoperative complications. The fire 

and explosion hazard is eliminated. Intravenous 
anesthesia with PentoTHaL Sodium may be 
combined with inhalation and regional anesthetics to 
meet a specific, individual need; it may be used 
in minor and major surgery, for induction alone 
or induction and maintenance e The quotation 

above is from one of more than 1900 reports on the Abbott- 

developed ultra-short-acting barbiturate that have been 
appearing regularly in the world’s medical 


journals for the past 18 years. Cbbott 
PENTOTHAL Sodium 


(STERILE THIOPENTAL SODIUM, ABBOTT) 


for intravenous anesthesia Send for new book . . . “PENTOTHAL Sodium by Rectum" 


Thirty-six pages discussing the clinical value of PentroTHaL 
J by rectum for pre-anesthetic hypnosis and basal 
anesthesia—results from nearly 4000 cases. Write to 
1-50 Abbott Laboratories, North Chicago, Illinois. 
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WYDASE HAS MANY IMPORTANT ADVANTAGES 
IN EVERYDAY MEDICAL PRACTICE 


REDUCTION OF 
SIMPLE FRACTURES 


TREATMENT OF SPRAINS 


HY PODERMOCLYSES 


AN 


LOCAL ANESTHESIA HYPODERMAL INJECTION 
OF CONTRAST MEDIA 


Wydase softens tissue hyaluronic acid. This spreads injected solutions and 
accumulations of transudates and blood, facilitating their absorption. 


Supplied: Vials of 150 and 1500 TR (turbidity-reducing) units. 


Wi Lyophilized 


W ydase’ 
Hyaluronidase 


Important Note: Wydase is now Council-accepted for use in management of renal lithiasis. 
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ETHICON 


sterile pre-cut, silk sutures 


ready for use 
17 pre-cut, 18-inch, 
sterile strands per tube. 


increased strength 


no tubing fluid . . . dry silk 
is stronger than wet. 


economy and convenience 
eliminates preparation and sterilization — 
no oils to ruin gloves. 


*T.M, 
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MEDIUM CHROMIC 
Erwicou 
Non-Beileble Surgical Gut, U.S.?. 


84 


Ny Ethicon Tru-Chromicized catgut is 
absorbed at a remarkably uniform rate, 


regardless of suture size. 


always specify ETH 2 co NIulures 


> ETHICON SUTURE LABORATORIES INCORPORATED, NEW BRUNSWICK,N.J. 
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Upjohn 


absorbable, 


non-antigenic 
dural 
substitute: 


Pliable, non-antigenic, absorbable e 
gelatin film available in single sheets 
approximately 100 x 125 mm. 


Trademark Reg. U.S, Pat. Off. 


The Upjohn Company, Kalamazoo, Michigan 
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forerunners 
of the 
modern 
wound 

clip 


Amazonian Indians used sauzba ants to co-apt wounds— 
an ingenious and practical use of the fact that the ant’s 
fore and hind pinchers held tightly after the ant’s head 
had been removed. 

Propper Serature Wound Clips use the same principle 
but more scientifically. Their advantages are: 


@ minimal damage to skin edges 
@ easily adjustable after application 


@ reinforcement of spur extensions provides greater 
strength at point of bending 


@ easy removal without cutting permits repeated use 


@ precision-made of inert 18% nickel silver 


@ exclusive Pore Sealed finish makes these clips as non- 
corrosive as gold or silver 


SERATURE 
‘spur’, WOUND CLIPS 


Samples available upon request. 


PROPPER. MANUFACTURING COMPANY « INC. 


10-34 44th DRIVE. LONG ISLAND CITY 1, NEW YORK 
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Use of Alidase® Permits Subcutaneous Administration 
of Fluids at Usual Intravenous Rates 


Addition of Alidase to the first few cubic centimeters 
of fluid during hypodermoclysis speeds absorption to a 
degree approximating that of the intravenous route. Use 
of highly purified hyaluronidase in this manner avoids 
the well-known difficulties encountered with venoclysis, 
saves valuable nursing time and is more comfortable to 
the patient. 

Hechter, Dopkeen and Yudell! have found that the 
use of hyaluronidase has “‘markedly increased the rates 
of absorption and administration of hypodermoclysis 
with no untoward reactions.’’ They also found that ex- 
tremely small amounts of this enzyme facilitated the 
absorption of fluids in that greater amounts of fluids 
were absorbed by the patient in a given period of time 
and that the localized swelling following hypodermoclysis 
disappeared more promptly. 

Similar results with Alidase were recounted by 
Schwartzman, Henderson and King.? They observed 
“that absorption of various types of solutions, such as 
saline, glucose in saline, Hartmann’s solution, Ringer’s 
solution, penicillin, streptomycin, Adrenalin, and pro- 
caine was facilitated in every case.”’ 


In operative states— Alidase circumvents the compli- 
cating factors of venous thrombosis and “‘wornout’”’ 
veins which frequently make fluid administration 
by vein difficult and dangerous. Simplicity and 
safety of Alidase make hypodermoclysis a method 
of choice for preoperative preparation and postoper- 
ative maintenance. 


In burns—Plasma and electrolyte solutions can be 
given subcutaneously at effective rates when Alidase 
is employed; collapsed veins or risks of thrombosis 
are not a problem with this method. 


In toxemias of pregnancy— Urgently-needed parenteral 
fluids may be administered subcutaneously with the aid 
of Alidase, eliminating risk of thrombosis attending re- 
peated intravenous administration of electrolyte solutions. 
Alidase is the highly purified Searle brand of hyaluroni- 
dase and is accepted by the Council on Pharmacy and 
Chemistry of the American Medical Association. 


G. D. SEARLE & Co. Research in the Service of Medicine 


1. Hechter, O.; Dopkeen, S. K., and Yudell, M. H.: The Clinical Use 
of Hyaluronidase in Hypodermoclysis, J. Pediat. 30:645 (June) 1947. 

2. Schwartzman, J.; Henderson, A. T., and King, W. E.: Hyaluronidase 
in Fluid Administration: A Preliminary Report, J. Pediat. 33:267 
(Sept.) 1948. 
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... ANOTHER EXCLUSIVE CASTLE feet 


THE LOAD! 


May be installed for REMOTE CONTROL operation, 


THERMATIC CONTROL 


in its most advanced stage of mechanical develop- 
ment (Sterilock), establishes a new high in 
patient-safety. It mechanically im pounds the load 
from the instant the safety door is secured, and 
throughout the entire progressive phases of steri- 
lization, 


This engineering achievement will virtually eliminate all possi- 
bility of tampering or human error, as the control clock key 
can remain in constant possession of one responsible indi- 
vidual. 


This functioning is in conjunction with the exclusive Ther- 
matic automatic recycling mechanism, and the guaranteed 
sterility of each and every load thereby becomes a simple mat- 
ter of routine, attention-free mechanics. 


Get The Facts—Write today for literature de- 


scribing advantages—economies—safety high- 
lights. 


WILMOT CASTLE COMPANY 
1185 University Ave. Rochester 7, N. Y. 


STERILIZERS AND LIGHTS 
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tells the story of B-P RIB-BACK BLADES 


B-P RIB-BACK BLADES are the result of a constant 
endeavor to provide the surgeon with quality-controlled 
blades, having uniformly sharp and enduring cutting edges 
that he can depend on for maximum service performance. 
That is why ... when you figure your blade purchases in 
terms of economy ... the answer is always 

“IT’S SHARP”—B-P Rib-Back Blades. 


Ask your dealer 
BARD-PARKER COMPANY, INC. 


Danbury, Connecticut 


IT ALL DEPENDS ON PERFORMANCE AND PERFORMANCE DEPENDS ON B-P RIB-BACK BLADES 
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|New] Instruments for 


Cardiac Surgery 


Made by PILLING 


GLOVER AURICULAR 


APPENDAGE CLAMP 


The first forceps expressly designed for clamping 

the auricular appendage—angled to grasp the 

appendage at any level without crushing. 
Special design of the jaws*—1 x 2 grooved 

with heavily serrated edges—ensures a non- 

slipping, non-crushing grip. 

*Patent applied for. 


RUMEL FLEXIBLE CARDIOVASCULAR — 
TOURNI Q UET with “eyed threader” 
for pulling suture through cannula. 


Specially designed to control tension on the auricular purse- 
string suture during mitral commissurotomy. 


3-ring control and flexible cannula allow proper tension to be 
maintained with assistant’s hands completely out of the wound. 


Write for prices and descriptive literature which gives complete details. 


Order direct from: Headquarters 


@ for instruments for 


GEORGE P. all ing & SON CO. cardiac surgery 


3451 WALNUT STREET e PHILADELPHIA 
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more rapid relief of pain 
WITH THE motorized intermittent 


WHEN CERVICAL TRACTION IS INDICATED 
ge Pain in the Shoulder, Neck, and Arm; 
. Brachial Plexus pain due to: 
e Herniated Cervical Disc 
e Osteoarthritis of the Cervical Spine 
e Narrowed Intervertebral Foramen 


e Other Conditions in Which Cervical 
Traction is Indicated 


With the Motorized Intermittent 


“Some patients who had previously received 5 to 8 Tractolator , it is now possible 
pounds of constant traction without relief obtained ee ° 
rapid relief when 25 to 50 pounds of force were ap- for the physician to supervise 


plied . . . Constant inadequate traction will not provide 
relief of pain; whereas adequate traction, even though administration of a carefully 


applied intermittently, will often provide relief.” s 

Jon. 1952; Pain Syndromes—Bernard Judevich, Wil. | force with pulls up to 50 pounds 
liam Bates. F. A. Davis Co., Philadelphia, 4th edition Z 

{in press) 1952. ... safely, precisely and 


Suitable for Hospital  tomatically . . . affording 
or Office Therapy _ ‘elief of pain often 
e Comfortable unobtainable through 


e Sturdy other techniques. 
Automatic 


The Motorized Intermittent Tractolator 
is now in daily use in physicians’ offices 
and hospitals. It is a dignified, hand- 
some addition to your professional equip- 
ment, designed in consultation with the 
medical profession. Duration and amount 
of pull are automatic, once set for treat- 
ment. The apparatus is easily adjusted 
to the individual patient. Complete, 
simple instructions are provided with 
each Tractolator. 


The Motorized Intermittent Tractolator is 
also available as a bed apparatus for 
cervical and lumbar traction. Details on 
request. 


WRITE FOR INFORMATION, Louis: Yellin, I ne. ; iene 
Surgical & Orthopaedic App. Philadelphia 34, Pc 
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dRUSH 


V OPEN REDUCTION 
RARELY NECESSARY. 


3 V ABOVE PINNING TECHNIQUES CAN 
| USUALLY BE ACCOMPLISHED WITH 
s CLOSED OR SEMI-OPEN REDUCTION. 


V SIMILAR TECHNIQUES APPLICABLE 
TO ALL LONG BONES. 


V NO SPECIAL INSTRUMENTS NEEDED. 


Mfg. Exclusively By 


ON 


WRITE FOR INFORMATION 


MERIDIAN, MISS. 
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1 Middle cardiac vein 
2 Posterior descending branch 
of right coronary artery 
3 Right ventricle 
4 Right coronary artery 
5 Small cardiac vein 
6 Inferior vena cava 
7 Coronary sinus 
8 Right auricle 
9 Left atrium 
10 Right pulmonary vein 


11 Right branch of 
pulmonary artery 

12 Innominate artery 

13 Superior vena cava 

14 Left common carotid artery 

15 Pericardium 

16 Aortic arch 

17 Ascending aorta 

18 Conus arteriosus 

19 Anterior descending branch 
of left coronary artery 


20 Left ventricle 

21 Posterior vein of 
left ventricle 

22 Great cardiac vein 

23 Left pulmonary vein 

24 Left auricle 

25 Left subclavian artery 

26 Left branch of 
pulmonary artery 

27 Trabeculae carneae 

28 Trabecula tendinea 


29 Left coronary artery 
30 Posterior 
semilunar valve 
31 Left semilunar valve 
32 Right semilunar valve 
33 Posterior cusp of mitral 
(bicuspid) valve 
34 Anterior cusp of mitral 
(bicuspid) valve 
35 Chordae tendineae 
36 Papillary muscle 


This is one of a series of paintings by Paul Peck, illustrating the anatomy of various organs and 
tissues of the body which are frequently attacked by infection, where aureomycin may prove useful. 
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HYDROCHLORIDE CRYSTALLINE 


Aureomycin 


Infections Involving 


the Heart 


NDOCARDITIS—Aureomycin has established itself as one of the most 

valuable agents available for the treatment of infections involving the 
heart. Aureomycin is now recognized as a highly effective antibiotic against 
the organisms most frequently encountered in endocarditis—staphylococci, 
Str. viridans, Str. fecalis and other enterococci. These organisms are being 
increasingly found resistant to penicillin and streptomycin. Endocarditis 
caused by these organisms has responded to aureomycin after failure of 
other antibiotics. Aureomycin is held by many physicians to be an antibiotic 
of choice for prophylactic use in patients with organic cardiac disease 
who require oral, intestinal, or rectal surgery, or any transurethral oper- 
ative procedure. Endocarditis complicating typhus and brucellosis has 
responded well to aureomycin therapy. 


ERICARDITIS —The importance of aureomycin in pericarditis has been 

demonstrated by its successful use after failure of other therapy—in acute 
nonspecific pericarditis, possibly of viral etiology; H. influenzae pericarditis; 
tularemic pericarditis; and actinomycotic pericarditis. 


Re EUMATIC FEVER—Because aureomycin is an antibiotic with a wide 


range of effectiveness against the pathogenic strains of streptococci, its 
use has been recommended for the prevention of acute rheumatic fever and 
its cardiac complications. 


PackaGes: Capsules: 50 mg.—Vials of 25 and 100; 100 mg.—Vials of 25 and bottles of 100; 250 mg.—Vials of 
16 and bottles of 100. Ophthalmic Solution: Vials of 25 mg.; solution prepared by adding 5 cc. distilled water. 


LEDERLE LABORATORIES DIVISION 
AMERICAN Ganamid company 


7 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


A bibliography of 39 selected references will be mailed on request. 
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SULFASUXIDINE® markedly reduces the 
coliform flora of the intestines, and 
also tends to alter the feces to a 
semiliquid state. 

Therefore, SULFASUXIDINE affords 
an effective means of cleansing the 
bowel both bacterially and mechani- 
cally in preparation for surgical 
procedures. 

Since systemic absorption of 
SULFASUXIDINE is so slight, toxic re- 
actions to therapeutic doses are rare. 


Reduces risk 


Peritonitis 


95 per cent of 
SULFASUXIDINE dose remains 
concentrated in the bowel. 


SULFASUXIDINE is supplied as 0.5 Gm. tab- 
lets, in bottles of 100, 500 and 1,000, and 
in powder form, in % Ib. and | Ib. bottles. 
Sharp & Dohme, Philadelphia 1, Pa. 


Postoperative complications have been greatly reduced by 


has top priority in this respect,”' antibacterial SULFA- 
advanced surgical techniques. Since **...a clean bowel 


SUXIDINE helps reduce complications further. 


Sulfasuxidine 


SUCCINYLSULFATHIAZOLE 


**The preparation of the gastro- 
intestinal tract is a most important 
adjunct contributing to a successful 
outcome.””} 

1. Ault, G.W.: Southern M.J.44:737, 1951 


Administered postoperatively, SULFA- 
SUXIDINE maintains a low enteric 
bacterial count, resulting in less 
distension, gas pains and nausea. 
Convalescence is speedier, simpler. 


Inaddition to its pre-and postoperative 
use, SULFASUXIDINE may also be of 
value in ulcerative colitis, ileitis and 
ileojejunitis. 
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... direct light-beam approaches in all 
‘surgical postures from any desired position _ 
in the horizontal and vertical planes. 


‘The “American” MAJOR SURGICAL LUMINAIRE 


(Model DMCA) 


‘in addition to its exclusive Head-End and Dual Control 
feature permitting constant wound observation and 
accurate beam redirection from outside the sterile area, 
offers VERTICAL HEIGHT ADJUSTMENT over the oper- . 
ative site... fundamental compensation that alone 
insures maximum Foot-Candle intensity at varying 
Table elevations. 


CHOICE OF 3 INTENSITIES 
of cool illumination with equal shadow reduction to 
compensate for varying incision characteristics. 


- ° WRITE TODAY for detailed specifications 
AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


AND MANUFACTURERS OF 


SURGICAL STERILIZERS, TABLES AND LIGHTS 


‘ 
. ay 
i 
a 
i 
i 
j 
‘ 
hg 
3 


for the finest | 
HEMOSTATIC BAG CATHETERS 


specify 


Urethr a 


for distention 


of bag) 


ole female self retaini 


urethral catheter use 


See your surgical dealer or | 
write for. catalogue No. 14 


BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 


NEW YORK 59, 
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quickly.1. It has been found especially attentive in post tonsillectomy bleeding for 
its double action — - decreasing coagulation —_ 2. 
in hemophiliacs. 3. 


~KOAGAMIN’S direct action on the and tissue ‘it more useful 


vitamin K, effective only when blood prothrombin is low. In ‘such cases, KOAGAMIN is 


Un aqueous solution of oxalic and malonic acids for parenteral use. ) 
In 10 cc. diaphragm: stoppered vials. 


misis, uterine bleeding, the etc. 


PREOPERATIVELY minimizes oozing, assures a ¢ al field. 


“1; Hollender, A. R. Office Treatment | Am. Jl. Physiol. 130:574, 1940: 
Throat and 1943, Year, Copley and Lalich, J. J. Am. Ji. Med. 
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; controls secondary bleeding. 4 
Available Through Your Physician s Supply House or Pharmacist 
CHATHAM PHARMACEUTICALS, INC. NEWARK 2, NEW JERSEY, 


HANDS 
PHYSICIAN 


Often the critical evaluation of the drug to be admin- 
‘ istered is as important to the patient’s recovery as 

is the diagnosis of his condition. In each case correct 
procedures can be determined only by the physician. 


7 CHLOROMYCETIN is eminent among drugs at the disposal of 
the medical profession. Clinical findings attest that, in the 
hands of the physician, this widely used, broad spectrum antibiotic 
has proved invaluable against a great variety of infectious disorders. 


The many hundreds of clinical reports on CHLOROMYCETIN emphasize repeatedly 
its exceptional tolerance as demonstrated by the infrequent occurrence of even 
mild signs and symptoms of gastrointestinal distress and other side effects in patients 
receiving the drug. 
Similarly, the broad clinical effectiveness of CHLOROMYCETIN has been established, 
and serious blood disorders following its use are rare. However, it is a potent therapeutic 
agent, and should not be used indiscriminately or for minor infections—and, 


, as with certain other drugs, adequate blood studies should be made when the patient 
requires prolonged or intermittent therapy. 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in a variety of forms, including: 

CHLOROMYCETIN Kapseals,® 250 mg., bottles of 16 and 100. “ 
CHLOROMYCETIN Capsules, 100 mg., bottles of 25 and 100. c 
CHLOROMYCETIN Capsules, 50 mg., bottles of 25 and 100. 

CHLOROMYCETIN Ophthalmic Ointment, 1%, %-ounce collapsible tubes. 

CHLOROMYCETIN Ophthalmic, 25 mg. dry powder for solution, individual vials with droppers. 
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... the equivalent of a 
perpetual reuseable ampule 


Expressly designed for the simplified preparation, safe storage and puncture- 
sealing withdrawal of contents, such as Procaine Solution, Morphine Sulphate, 
50% Dextrose, small quantities of Normal Saline and antibiotics in solution, this 
popular combination of Fenwal Container-Closure is unexcelled for such type of 
medications administered by syringe and needle technics. 


DRASTICALLY REDUCES WASTE — by permitting periodic with- 


drawals, as required, without exposing balance of contents to 
the air... the last word in time-and-medication-saving economy. 


@ AMP-O-VAC Units permit hermetic sealing of contents 
following sterilization, for prolonged storage periods. 


@ Audible water-hammer instantly signals sterility of 
contents without need to break hermetic seal. An in- 
valuable test immediately prior to use. 


ORDER TODAY or write for further information 


MACALASTER BICKNELL PARENTERAL CORP. 
243 Broadway § Cambridge 39, Massachusetts 
Branch Offices: Atlanta, Ga. Columbus, Ohio Milleville, N. J. New Haven, 
Conn. New York, N.Y. Philadelphia, Pa. Shreveport, La. Sy pl. & AVAILABLE IN 75 ml. and 150 ml. sizes with 
Washington, D.C. closures interchangeable. All basic components 
may be sterilized and reused again and again. 


THE SOLUTION DESIRE AT THE INSTANT REQUIRED 
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Coming—in the 1953 Issues of 


THE AMERICAN JOURNAL OF MEDICINE 


49 West 45th St., New York 36, N. Y. 
SEMINARS ON BLOOD COAGULATION 
Mechanism of Blood Coagulation in Normal and Pathologic Conditions 


Mario STEFANINI 
New England Center Hospital—30 Bennett Street—Boston, Mass. 


A brief historical background and a critical discussion of present concepts of 
the coagulation mechanism, the various coagulation factors and the mechanism 
of hemostasis. A brief outline of parallel or confusing nomenclature. Outline of the 
various clinical entities resulting from aberrations at different phases of the 


mechanism with remarks upon diagnostic laboratory procedure. (Perhaps the 
latter two in tabular form. ) 


Prothrombin and Accessory Factors. Clinical Significance 


Dr. Paut A. OwreEN 
Dept. of Medicine—University of Oslo—Rikshospitalet—Oslo, Norway 


A discussion of the present state of knowledge of prothrombin, its conversion 
and role in the coagulation mechanism, and the accessory factors concerned with 
this phase of the coagulation mechanism. A discussion of the clinical ‘hemorrhagic 


entities, congenital and acquired, related to defects in prothrombin and its accessory 
factors. 


Hemophilia 
Dr. ARMAND QUICK 
Marquette University Medical School, Milwaukee, Wisconsin 
A discussion of hemophilia including the clinical picture with emphasis on the 
present concept of the basic defect in the clotting mechanism, the question of 
acquired anticoagulants, genetics, specific therapy (including plasma fractions) 
and over-all management. 


Thrombocytopenic Purpura 


Dr. EuGENE LOZNER 
New York State Medical School, Syracuse, N. Y. 


A discussion of the entities including the clinical picture (acute, chronic, con- 
genital), present concepts of etiology and pathogenesis, with remarks upon recent 
work in immuno-humoral mechanisms and platelet survival transfusions; a discus- 


sion of management including indications and effect of transfusion, splenec tomy, 
ACTH and cortisone therapy. 


Allergic Purpura, Including Purpura Due to Foods, Drugs and Infections 
Dr. J. F. Ackroyp 
St. Mary’s Hosp. Paddington, London W2, England 


A discussion of the entities, including the clinical pictures with remarks upon 
the various drugs and allergens which have been implicated; a discussion of mech- 
anism with remarks on Dr. Ackroyd’s classic work in Sedormid Purpura; Henoch- 
Schénlein purpura, etc. Vascular factors as opposed to platelet deficiencies— 
management of these disorders. 


Anticoagulants and Anticoagulant Therapy 
Dr. Irvinc WRIGHT 
New York Hospital, New York 


A discussion of the presently available anticoagulants and their rationale, indi- 
cations and utilization in thromboembolic disease. 
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The Secret of Sleep 


in a Capsule 


A dose of ‘Seconal Sodium’ at bedtime gently 
breaks the chain of wakeful nights and permits 
the patient to begin again to enjoy natural, 
normal sleep. The onset of action is prompt; 
the duration is short. The next morning the 
patient is refreshed, ready to begin the day 


with renewed vigor and strength. 


Available in 1/2, 3/4, and 1 1/2-grain pulvules 


Ki Lilly and Company 
Indianapolis 6, Indiana, U.S. A. 


good night, good sleep, good rest with 


PULVULES 


Sodium 


(SECOBARBITAL SODIUM, LILLY) 
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The American Journal of Surgery 


Copyright, 1953 by The American Journal of Surgery 


A PRACTICAL JOURNAL. BUILT ON MERIT 


Sisty second Nour of 


VOL. LXXXV 


JANUARY, 1953 


NUMBER ONE 


TWENTY-FIVE YEARS 


ITH this issue of The American Journal 
Wz Surgery we have completed twenty- 
five years as its Editor. We took over 
with the January, 1928, number. Hoover was 
beginning his term as President. The times were 
lush; stocks were soaring. In many places phy- 
sicians were speculating and becoming wealthy 
. on paper. The deluge was just around the 
corner. In those days there was no shortage of 
interns, residents or nurses. Little was heard of 
mounting hospital deficits. There was one 
American Board. Beginning about 1930 many 
other Boards were organized. There were those 
who said that medicine had about reached its 
peak: there was so little left to discover. Of 
course not much was known about cancer, 
hypertension, lung tumors and many things 
which today are on their way to solution or 
have been solved and are routine. 

We have looked over our bound volumes for 
the first two or three years and were impressed 
with the outstanding men on our Editorial 
Board. Many of them became our friends. At 
that time most of these men were in their 
prime, middle-aged. Like falling leaves, they 
passed on or resigned. Only recently Carl Beck 
of Sayre, Pennsylvania, and Adrian V. S. Lam- 
bert of New York died. They were with the 
Journal for over twenty-five years. Only four 
men who were on the Editorial Board when we 
assumed Editorship are still family members: 
James T. Case of Santa Barbara, California, 
Donald Guthrie of Sayre, Pennsylvania, Urban 
Maes and Rudolph Matas of New Orleans. Dr. 
Matas, whom many vote the most outstanding 


living surgeon of the past six decades, has been 
a cooperative friend. Hubert A. Royster of 
Raleigh, North Carolina, now retired, writes to 
us now and then. We cannot mention all who 
were friends and gave freely of their advice and 
criticism, but we keep a warm spot aglow for 
George Crile, John B. Deaver, Charles Elsberg, 
A. E. Hertzler (he was “something’’), M. G. 
Seelig, H. Stander, J. Bentley Squier, Frederick 
Holden, Roy D. McClure, John O. Polak and 
Elliott C. Cutler. We miss every one of them. 

During our time as Editor medicine has been 
in a process of fast evolution. It has been a 
golden era of wonderful new discoveries. Space 
does not allow us to mention all or to go into 
detail, hence we list but a few. 

First, the sulfa drugs and the many anti- 
biotics came into general use. These wonder 
drugs changed the surgical structure and many 
procedures are now attempted with relative 
safety in cases previously considered inoper- 
able or most likely to end listed in the mortality 
column. 

Although spinal anesthesia was used by a 
handful of men here and there, it was not in 
common use. In 1928 Pitkin devised what he 
termed ‘‘controllable spinal anaesthesia” and 
demonstrated it on patients at the meeting of 
the American College of Surgeons in Boston. It 
caught on like wildfire. In December, 1928, we 
devoted an entire issue to spinal anesthesia, 
publishing fifteen articles and a long letter from 
Rudolph Matas. Our circulation doubled. In an 
editorial in that issue we read, “spinal anaes- 
thesia has passed the threshold of doubtful 
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applicability and is about to receive wide recog- 
nition (sic).” Today anesthesiology is an impor- 
tant and fast growing specialty. The old days 
of a raw intern administering ether or chloro- 
form on a soaked mask is on the shelf with the 
extinct dodo bird. Along with sulfa drugs and 
the antibiotics modern methods of various 
types of anesthesia have done much in reducing 
surgical mortality and morbidity. We now have 
carbon dioxide absorption, cyclopropane, cu- 
rare-like drugs, continuous spinal anesthesia, 
endotracheal anesthesia and more physiologic 
application of anesthetic drugs and technics. 

Today the urologist employs hormone therapy 
in carcinoma of the prostate. Other advances in 
this specialty within the last two decades have 
been transurethral resection, studies in adrenal 
disease and their clinical application, urology 
in children, and greater conservatism in uro- 
surgery, notably the kidney. In 1930 we pub- 
lished the first article by Swick on what was 
then called Uroselectan, used in intravenous 
urography. 

The field of obstetrics has marched forward 
with giant strides. A quarter of a century ago 
maternal mortality in the United States was 
disgraceful. Today maternal mortality in this 
country is as low as that of any civilized coun- 
try. This has been due to prenatal care, better 
teaching, conferences, the residency system and 
physicians who have been better trained. Pel- 
vimetry has done much to make for more living, 
healthy babies. Not too long ago cesarean sec- 
tion was an operation of last resort and the 
mortality was high. Today, aided by sulfa drugs 
and antibiotics plus modern and better opera- 
tive technics, cesarean section is more than a 
relatively safe procedure; it is safe. 

In orthopedics there have been impressive 
advances in early diagnosis and treatment of 
tuberculosis, improvements in the treatment of 
fractures (intramedullary nail for fracture of 
femur), and a better understanding of the 
treatment of traumatic and hemorrhagic shock 
with whole blood and blood substitutes. (This 
is true of all the surgical fields.) Present day 
knowledge of congenital hip and hip prosthesis, 
and diagnosis and treatment, in ruptured 
vertebral discs have undergone revolutionary 
changes. 

In gynecology one is impressed with the 
necessity and methods of diagnosing early 
malignancy, especially of the cervix. Operation 
in early cases, aided by radium and x-ray, has 


cured many and prolonged the lives of untold 
numbers. However, the cancer problem as a 
whole is still far from solution. The standardiza- 
tion of procedures in vaginal plastic surgery 
has been marked. Vaginal hysterectomy, al- 
though carried out for years, today is a surgical 
commonplace. Due to improvements in blood 
transfusion, radical panhysterectomy and pel- 
vic node excision have lost their terrors. Also, 
the work on endometriosis with increased 
recognition of that entity, advances in repro- 
ductive endocrinology with less striking ad- 
vances in endocrine therapy, improvements in 
the management of sterility and increased con- 
servatism in the management of pelvic inflam- 
matory disease have done much in making the 
woman of today healthier and happier. 

In the field of goiter we now have radioactive 
iodine (1'*!) and many new antithyroid drugs, 
of which the most commonly used is propyl- 
thiouracil. Patients with hyperthyroidism, par- 
ticularly of the severer grades (Graves’ disease), 
are more satisfactorily prepared for operation, 
and the test for thyroid function by the deter- 
mination of the protein-bound iodine (P. B. I.) 
is more accurate than the basal metabolism 
test. 

There have been certain advances in the 
technic of neurosurgery but great advances 
have been made in methods of diagnosis. 
Cerebral angiography and electroencephalog- 
raphy are outstanding examples. Now pre- 
frontal lobectomy is an accepted procedure. 

Who ever thought twenty-five years ago that 
partial or complete pulmonary lobectomy 
would be a daily occurrence? Early malig- 
nancies, bronchiectasis, benign growths and 
tuberculosis now are often treated by the 
surgical approach. 

The same is true of blood vessel surgery. 
Great strides have been made, many of them in 
fairly recent times. The newer surgery of the 
heart is a dramatic chapter in surgical progress, 
and the end is not in sight. 

James T. Case enumerates the outstanding 
advances in roentgenology as follows: (1) Enor- 
mous advances in the use of contrast materials 
introduced into the various accessible organs 
of the body through natural openings or 
through fistulas. (2) The development in roent- 
gen and radium therapy including the universal 
use of the r unit as measurement of dosage, 
both for roentgen rays and radium. The elabo- 
ration of the means for measuring the tissue 


American Journal of Surgery 


> 
€ 
> 
> 
pr 
4 
; 
A 
| 
| : 
| 


dosage and the universal adoption of tissue dose 
measurement in roentgen and radium therapy. 
There is a very steady but definite tendency to 
the use of higher voltages in roentgen therapy 
with leaders in radiotherapy now conceding the 
desirability of million-volt machines for deeper- 
seated lesions. (3) The medical use of radio- 
active isotopes, both for research and for 
therapy. (4) Development of angiocardiog- 
raphy, in the connection of which much credit 
must be given to the Cuban colleagues, es- 
pecially Castellafios and Perieras. 

An artificial heart and an artificial kidney are 
almost realities. When fully perfected they will 
play an important role in the newer surgery. 
Among other innovations that have been steps 
forward are early ambulation, newer and im- 
proved surgical instruments, revolutionary 
changes in operating-room equipment, blood 
banks, and great progress in the quality and 
the many types of sutures. The manufacturers 
of surgical sutures are to be complimented. 
Think back twenty-five or forty years. We in 
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1953 live in a time as different from 1928 as that 
year was different from 1878. 

We have been most fortunate that it was our 
lot to be born and to have lived during this 
marvellous surgical age. We have thoroughly 
enjoyed our avocation of editing this Journal. 
Although at times the task of reading thou- 
sands of manuscripts has been irksome, that 
reading rewarded us often with many pleasant 
and at times exciting hours. 

We, too, were fairly young (in the middle 
years) when we started with the Journal. We 
realize we have journeyed up the mountainside 
and are almost at the top where the shadows 
are deepening. By the law of averages we will 
not be around twenty-five years from now, but 
before our end we hope many of the apparently 
insolvable problems of the present day will be 
answered. 

Enough of this somewhat nostalgic con- 
templation. We start off on another quarter 
century. To you all . . . a Happy New Year 
of Health, Contentment and Peace. 


T.S. 
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DYSGERMINOMA OF THE OVARY* 


RicHARD F. Looker, M.D., WILLIAM P. CALLAHAN, JR., M.D. AND 
Francis E. BARRY, M.D. 


Wichita, Kansas 


HE term dysgerminoma was first pro- 
posed by Robert Meyer! in 1931, who 
postulated that this ovarian neoplasm 
arose from neuter germ cells and differentiated 
without affinity for either sex. Previously a 
variety of descriptive names had been applied 
to the tumor including embryonal carcinoma, 
large cell carcinoma of the ovary and “semi- 
noma ovarii,” because of the morphologic 
similarity to the seminoma of the testis.! To 
date 427 cases of dysgerminoma of the ovary 
have been recorded in the world literature and 
it comprises approximately 3 per cent of all 
solid ovarian tumors. The majority of studies 
have been isolated case reports and as a 
result the evaluation of the methods of treat- 
ment have been incomplete.2 The type of 
surgical treatment in the reported cases has 
varied from simple extirpation of the tumor 
to the more rarely employed radical procedures. 
During the past two years we have encoun- 
tered three cases of dysgerminoma of the ovary 
and this stimulation to our interest has led us 
to search the literature to determine the 
proper management of these and future cases. 
The conflicting opinions which were encoun- 
tered led us to a more thorough study and 
review of the files in St. Francis Hospital for 
more examples of this type of tumor. Two 
additional cases were identified and follow-up 
information concerning the patients was ob- 
tained. All cases were treated with conservative 
surgery consisting of removal of the tumor. 
Only one of the patients (Case v) received 
radiation therapy. The information obtained 
was contradictory to many previously reported 
studies. Although the number of cases is 
small, the analysis offers satisfactory informa- 
tion concerning the natural history of the 


disease following minimal therapeutic pro- 
cedures. A similar study has recently been 
completed by Pedowitz and Grayzel,* with 
comparable results. 

The histologic study of many types of 
ovarian tumors during our search for cases 
of dysgerminoma has led us to propose a 
working hypothesis for the classification of 
solid ovarian tumors and to set forth our ideas 
of the histogenesis of these tumors. 


CASE REPORTS 


Case 1. A fourteen year old white girl 
was first seen at the St. Anthony’s Hospital, 
Hays, Kansas, in 1935, complaining of pain 
and swelling in the lower abdomen. There was 
no abnormal vaginal bleeding or menstrual 
irregularities. Physical examination revealed a 
large mass in the pelvis which could be sepa- 
rated from the uterus. Surgical exploration of 
the mass was performed by Dr. D. D. Blake. 
A large solid tumor of the left ovary was found 
and a unilateral oophorectomy performed. The 
patient expired two months postoperatively of 
metastasis. Permission for autopsy was not 
obtained. 

Pathologic report revealed that the specimen 
consisted of a large grayish white ovarian 
tumor weighing 14.5 pounds, with numerous 
regions of necrosis. Microscopically, the tumor 
was composed of cells with oval, deeply baso- 
philic nuclei and an abundance of acidophilic 
cytoplasm. The chromatin material of the 
nucleus presented a regular distribution. The 
cells were somewhat smaller than those seen 
in the typical dysgerminoma. The tumor cells 
were arranged in nests and cords which were 
separated by septa of fibrous connective tissue. 
The lymphoid stroma was present, but not 


* From the Department of Pathology, St. Francis Hospital, Wichita, Kan. Aided by a grant from the Kansas 
Division of the American Cancer Society. 
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Fic. 1. Case 1. Microscopic section; zone of medullary 
arrangement of tumor cells with small amounts of 
stroma. Although regions such as this are very cellular, 
few mitotic figures are present. Hematoxylin and 
eosin stain, X 200. 


prominent. Only occasional mitotic figures 
were present. Within some zones of the tumor 
the septa were thick and completely divided 
the tumor cells into numerous aggregates of 
varying size. In other regions they were thin 
and only incompletely separated the nests of 
tumor cells. Scattered throughout the tumor 
were numerous small zones of necrosis. (Fig. 1.) 

Case u. A twenty-two year old white 
woman was admitted to St. Francis Hospital 
in 1948. She had experienced vague lower 
abdominal pain for one year. A large, firm mass 
was palpable on bimanual pelvic examination 
in the left adnexa. A Friedman test was nega- 
tive. There had been no abnormal vaginal 
bleeding. Surgical exploration was performed 
by Dr. S. L. Stout and a tumor was found 
replacing the left ovary. A left salpingo- 
oophorectomy was performed. No _ postoper- 
ative radiation therapy was given. The patient 
is alive and well four years after operation with 
no evidence of recurrence. Menstrual history is 
normal. 

Pathologic report revealed that the specimen 
consisted of a large ovarian tumor measuring 
9.5 by 8 by 7 cm. and weighing 290 gm. On cut 
section it was composed of solid, yellowish 
gray tissue with multiple scattered abscesses 
measuring 6 to 12 mm. in diameter and 
containing greenish purulent material. The 
attached tube measured 8 cm. in length and 
2 cm. in its greatest diameter. 

Microscopically, the tumor cells were fairly 
large with an abundance of acidophilic cyto- 
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Fic. 2. Case 1. Arteriole with intimal hyperplasia. 
There is proliferation of stromal cells which have 
produced an abundance of reticulum fibers demon- 
strable with special stains. Hematoxylin and eosin 
stain, X 200. 


plasm and deeply basophilic oval nuclei. They 
were arranged in irregular aggregates separated 
by thick septa of hyalinized connective tissue. 
In the septa there were numerous irregular, 
cleft-like spaces which contained tumor cells. 
A few pathologic mitotic figures were identified. 
Abscesses which contained cellular debris and 
large numbers of polymorphonuclear leuko- 
cytes were present within the tumor. At the 
periphery of the tumor there were two small 
follicle cysts surrounded by a small amount of 
normal ovarian stroma. Numerous zones of old 
hemorrhage were seen, as indicated by the 
presence of foam cells and cholesterol clefts 
within the tumor. Throughout most of the 
tumor there were infiltrations with large num- 
bers of plasma cells and lymphocytes and mod- 
erate numbers of polymorphonuclear leuko- 
cytes. (Fig. 2.) 

Case 11. A twenty-seven year old white 
married woman was admitted to St. Mary’s 
Hospital, Enid, Oklahoma, complaining of 
lower abdominal pain of three months’ dura- 
tion. A large tumor of the left ovary was 
palpable on bimanual pelvic examination. A 
Friedman test was negative. Surgical explora- 
tion by Dr. F. M. Duffy revealed a left ovarian 
tumor measuring 15 cm. in diameter. The 
entire mass was removed. 

The patient received no further therapy and 
two years following the removal of the tumor, 
re-entered St. Mary’s Hospital with a mass 
in the upper abdomen and a solitary enlarged 
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with intercellular edema and early disintegration of 
nuclei. Hematoxylin and eosin stain, X 200. 


Fic. 4. Case 111. Desmoplastic reaction in tumor cells 
with pyknosis of nuclei and increase in intercellular 
substance. Hematoxylin and eosin stain, X 150. 


cervical lymph node. Surgical exploration of the 
abdomen was performed and tumor was ob- 
served in the perirenal and periaortic lymph 
nodes. The enlarged cervical lymph node was 
removed for biopsy. The patient expired a few 
weeks after dismissal from the hospital. 

Pathologic report revealed that the specimen 
was a soft, light brown, oval mass of tissue 
measuring 6.5 by 3 by 1 cm. 

Microscopically the individual cells com- 
prising the tumor were large, round or poly- 
hedral and the nucleus hyperchromatic. Patho- 
logic mitotic figures were present in moderate 
numbers. There was variation in size and shape 
of individual cells presenting an anaplastic 
appearance. The connective tissue septa were 
thick and divided the tumor cells in numerous 
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Fic. 5. Case 11. Peripheral portion of tumor with 
fibroplasia. Hematoxylin and eosin stain, X 200. 


small nests. There was considerable variation 
in the amount of connective tissue in various 
portions of the tumor. Occasional neoplastic 
giant cells were present in the zones of desmo- 
plasia. The lymphoid stroma was prominent. 
(Figs. 3 to 5.) 

Sections of the lymph node showed infiltra- 
tion with the same type of tumor observed in 
the ovary. Relatively few fibrous septa were 
present in the metastasis and the tumor cells 
were distributed in a medullary pattern con- 
taining an abundance of lymphoid stroma. The 


capsule of the lymph node was destroyed and 


there was invasion of adjacent adipose tissue. 

Case tv. A seventeen year old single white 
girl was admitted to St. Francis Hospital in 
November, 1949, complaining of pain in the 
lower right quadrant and swelling of the 
abdomen. The enlargement was first noticed 
two months before admission and the mass 
rapidly increased in size. There had been 
amenorrhea for two months. A large, firm 
lower abdominal mass was easily palpable 
extending from the pelvis almost to the xiphoid 
process of the sternum. Friedman test was 
negative. Surgical exploration was performed 
by Dr. W. J. Bierman and a large mass was 
found entirely replacing the right ovary and a 
much smaller tumor in the left ovary. Bilateral 
oophorectomy was performed. Deep x-ray 
therapy was advised but refused by the 
patient. One year later the patient was ad- 
mitted to a hospital in Fort Smith, Arkansas, 
because of a mass in the upper abdomen. She 
was operated upon by Dr. S. J. Hawkins and a 


American Journal of Surgery 


6 Looker et al.—Dysgerminoma of the Ovary = 
Fic. 3. Case 11. Irregular arrangement of tumor cells . ri a 
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Fic. 6. Gross appearance of the tumors in Case tv. The large tumor has com- 
pletely replaced the ovarian tissue and contains irregular zones of necrosis. The 
viable tumor tissue is homogeneous. The smaller tumor has not completely 
destroyed the ovarian tissue and a normal corpus luteum can be seen at the 


inferior margin. 


large metastatic tumor was found in the liver 
and multiple implantations were present on 
the visceral and parietal peritoneum. Several 
pieces of tissue were removed for biopsy. The 
patient expired several weeks after the second 
operation. 

Pathologic report revealed one ovarian 
tumor weighed 50 gm.; the other weighed 2,480 
gm. The larger measured 12 by 20 by 23 cm. 
and had a glistening, grayish brown slightly 
lobulated surface. On cut section the specimen 
was made up of solid, grayish brown, firm tissue 
with many scattered zones of reddish brown 
discoloration. The small ovarian mass was 5 by 
4.5 by 4.5 cm. and was similar in appearance on 
cut section. (Fig. 6.) 

The majority of the ovary had been replaced 
by a solid mass of grayish brown tissue. Along 
one side there was a narrow band of normal 
appearing Ovarian tissue containing a corpus 
luteum. 

Microscopically, the nuclei were round to oval 
and hyperchromatic. There were frequently one 
or two nucleoli and moderate numbers of 
mitotic figures present. (Fig. 7.) At the pe- 
riphery the tumor cells were arranged in 
elongated cords separated by fibrous septa. 
The lymphoid stroma was present. (Fig. 8.) In 
other zones the cells were in irregular masses 
separated by very small amounts of edematous 
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Fic. 7. Case iv. Pathologic mitotic figure in dysger- 
minoma. They are not present in large numbers but 
are more numerous in zones of medullary arrange- 
ment of tumor cells. Hematoxylin and eosin stain, 
X 480. 


connective tissue. (Fig. 9.) Within still other 
zones there was a desmoplastic reaction with 
proliferation of large amounts of fibrous con- 
nective tissue. A few small follicle cysts were 
present at one edge of the tumor. 

Sections of the metastatic omental lesion 
revealed essentially the same histologic appear- 
ance. The connective tissue. septa were thin 
and the lymphoid stroma was prominent. 
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Fic. 8. Case 1v. Typical appearance of dysgerminoma 


of the ovary. The monocellular pattern of the tumor 
with the abundant lymphoid stroma is apparent. The 
chromatin of the epithelial cells is vesiculated and 
little cytoplasm is present. Hematoxylin and eosin 
stain, X 200. 


Fic. 9. Case tv. Wilder’s reticulum stain. The sup- 
porting stroma contains an abundance of reticulum 
fibers. X 170. 


Case v. A sixteen year old white married 
girl consulted her physician because of inability 
to become pregnant. Bimanual pelvic examina- 
tion revealed a large mass in the left adnexa. 
She was admitted to the Beaver Hospital, 
Beaver, Oklahoma, and operation was advised. 
Surgical exploration by Dr. Benjagardes re- 
vealed a tumor in the left ovary and a solitary 
nodule in the left broad ligament. A_ left 
salpingo-oophorectomy was performed. Re- 
covery was uneventful and the patient subse- 
quently became pregnant and delivered a 
normal term infant. One and a half years after 
operation the patient again consulted her 
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Fic. 10. Case v. Granuloma in dysgerminoma with 
giant cell formation. Hematoxylin and eosin stain, 
X 200. 
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physician complaining of left upper quadrant 
pain and weakness. An exploratory laparotomy 
was performed and a large retroperitoneal mass 
was found. The patient was then given radi- 
ation therapy and the mass decreased in size. 
The patient expired approximately two years 
after the original operation of generalized 
metastasis. Permission for autopsy was not 
obtained. 

Pathologic report revealed that the specimen 
consisted of an ovarian tumor weighing 286 gm. 
and measuring 11 by 8 by 6 cm. It was light 
yellowish brown and firm in consistency. The 
cut surface was homogeneous and a light 
grayish brown. There wes a smaller nodule 
I cm. in diameter within the broad ligament 
which had a similar appearance on cut section. 

Microscopically, the tumor cells were ar- 
ranged in long cords and irregular nests. The 
cells were large and polyhedral. Large numbers 
of mitotic figures were present. Many of the 
nuclei contained one or two prominent nucleoli. 
The fibrous septa were thick and the lymphoid 
stroma prominent. In some zones there were 
large amounts of connective tissue which was 
quite cellular in appearance. 


PATHOLOGIC ANATOMY 


The gross appearance of dysgerminoma of 
the ovary is quite characteristic. The tumors 
are surrounded by a dense capsule of fibrous 
connective tissue which is usually smooth but 
occasionally contains coarse nodules. The cut 
surface is grayish yellow, firm and has a “rub- 
bery” consistency. Zones of necrosis and 
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hemorrhage are frequently encountered. Only 
one ovary is usually involved. Four of the five 
cases in this series were unilateral and only 
nineteen of 162 cases previously reported were 
bilateral. 

The five cases presented show a varied but 
typical microscopic appearance of dysger- 
minoma of the ovary. The cells are arranged in 
alveolar nests and cords separated by septa 
of fibrous connective tissue. The lymphoid 
stroma, consisting of focal and diffuse collec- 
tions of lymphocytes, is a conspicuous part 
of the tumor. The nuclei are large, round to 
oval and rather deeply basophilic. The chro- 
matin tends to be vesiculated and concentrated 
at the periphery of the nuclei. The cytoplasm 
is abundant, faintly acidophilic and well 
defined. Mitotic figures can usually be identi- 
fied but are not frequently seen. The arrange- 
ment of the neoplastic cells varies within 
different tumors and within various zones of 
the same tumor. In some regions they are 
arranged in nests and cords separated by septa 
of connective tissue while in others there is an 
advanced desmoplastic reaction with only 
scattered cords of tumor cells embedded within 
a dense fibrous matrix. Many of the tumors 
are very cellular and contain only small 
amounts of connective tissue. In those con- 
taining a more medullary pattern there are 
zones of necrosis and abscess formation. At 
the periphery of the necrotic zones there are 
occasional multinucleated cells resembling for- 
eign body giant cells. Schiller* suggested the 
morphologic similarity of the multinucleated 
cells to the Langhans’ type of giant cells. (Fig. 
10.) This was not concurred in after study of 
our cases and is analogous to the reaction seen 
in seminoma of the testis. Although they were 
frequently found in or around necrotic zones, 
the cells were thought to be a specific reaction 
to the necrotic neoplastic tissue. Novak® called 
these cells “‘symplasmic giant cells” and 
believes they are the result of degenerative 
changes with merging of tumor cells and forma- 
tion of large polymorphonuclear masses. Sev- 
eral of the tumors in this series were quite 
cellular and contained only scattered fibrous 
septa. There is apparently no correlation 
between the degree of cellularity or anaplasia 
and the local invasive capabilities, although 
the more cellular tumors quickly produced 
distant metastasis. 

The two metastatic lesions from which 
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tissue was obtained were similar in appearance 
to the primary tumors. All of the five cases 
were “pure” dysgerminomas, for microscopic 
examination of multiple sections of the five 
tumors and the two metastatic lesions failed 
to reveal the presence of any other cell types. 

Dysgerminomas characteristically spread by 
direct extension or by invasion of lymphatic 
channels. Several reported cases with wide- 
spread metastasis including heart, lung, thy- 
roid and several other organs, indicate that 
in some instances invasion of blood vessels 
must occur. 


COMMENTS 


Dysgerminoma of the ovary has long aroused 
considerable speculation concerning the cellular 
origin. The dysgerminoma occupies a unique 
position in tumors of the female gonad in that 
it has a histologically similar counterpart, the 
seminoma, in the male gonad. In view of this 
analogy the most widely accepted theory of 
histogenesis is that of Robert Meyer,'! who 
proposed the concept that the dysgerminoma 
arose from a sexually undifferentiated stage of 
gonadal development. Meyer also stated that 
these cells were not capable of differentiating 
into the male or female types. The neuter 
character of the tumors is further supported 
by the lack of hormonal activity. The occa- 
sional occurrence of dysgerminomas containing 
choriocarcinoma or teratomatous elements is 
not adequately explained by Meyer’s theory, 
unless one assumes that they represent mixed 
tumors of the “collision” type. This implies 
that they are actually two separate tumors 
arising from different cells of origin. This ex- 
planation seems unlikely. 

If the Friedman test is positive, one should 
expect to find choriocarcinomatous elements 
within the tumor. Selye® states that dys- 
germinoma may produce an increase in the 
urinary excretion of gonadotropins. However, 
there does not appear to be sufficient evidence 
to support this statement. Furthermore, Pedo- 
witz and Grayzel* report a case of dysger- 
minoma in which the metastatic lesions con- 
tained choriocarcinomatous elements despite 
the fact that choriocarcinoma could not be 
demonstrated in the primary tumor. In this 
case the Aschheim-Zondek test was positive 
in high dilutions at the time of removal of the 
primary tumor. Friedman and Moore’ noted a 
similar occurrence in embryonal carcinoma of 
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the testis which they believe arises from 
totipotential cells. However these authors en- 
countered fully differentiated choriocarcinoma 
in 6 per cent of the embryonal carcinomas and 
in their classificarion, included choriocarcinoma 
of the testis as a type of embryonal carcinoma. 
Burge? reported two cases of dysgerminoma of 
the ovary associated with positive Aschheim- 
Zondek test despite the absence of gestation or 
choriocarcinoma. Since the usual large size of 
the tumors renders serial sections a practical 
impossibility it is possible that these cases 
represent dysgerminomas containing small foci 
of trophoblastic elements which were not 
demonstrated. 

The occasional occurrence of choriocar- 
cinoma within dysgerminoma of the ovary leads 
to the conclusion that the cell of origin must 
be totipotential. Babes,’ Reifferschneid® and 
Schiller’? have each reported cases of mixed 
tumors composed of dysgerminoma and granu- 
losa cells. Furthermore, Meckler and Black! 
have reported a case of gynandroblastoma con- 
taining both arrhenoblastic and granulosa cell 
elements. These instances of mixed types of 
neoplasms lend further support to the view 
that the cell of origin is a totipotent cell of the 
primitive gonadal mesenchyme capable of 
differentiating in any direction. If the develop- 
ment and growth of the tumor in the female 
is along neuter lines, a monocellular dys- 
germinoma results; or if the analogous tumor 
develops in the male, the tumor is a seminoma. 

The totipotent cell may also differentiate 
along either male or female lines. If the former 
occurs, the resulting tumor is an arrhenoblas- 
toma, or if the latter, a feminizing mesen- 
chynoma is produced. The totipotent cell is 
also capable of producing a tumor which may 
differentiate to a choriocarcinoma or teratoma. 

If this idea is carried further, one must accept 
the fact that numerous other mixed tumors are 
theoretically possible. It seems most probable 
that the tumors arise from a totipotent cell 
of the undifferentiated gonadal mesenchyme 
or a primitive germ cell. The germ cell is 
potentially capable of differentiating in any of 
four different ways: (1) By maturation into a 
stromal type of cell it may produce one of the 
feminizing mesenchymomas of the ovary. The 
resulting tumor might be a granulosa cell 
tumor, thecoma or a combination of the two 
cell types. (2) The germ cell may differentiate 
along masculine lines and produce an arrheno- 


blastoma. (3) If the germ cell differentiates 
along neuter lines, a dysgerminoma is pro- 
duced. (4) The germ cell may realize all its 
totitpotentialities and develop as a teratoma. 
The teratoma may in turn give rise to a chori- 
carcinoma, arrhenoblastoma, dysgerminoma, 
one of the feminizing mesenchynmomas, or a 
mixture of these tumors. The teratoma con- 
tains cells identical with, or similar to the 
primitive germ cell and are capable of repro- 
ducing a great variety of cell types and 
structures. 

We believe that the mixed tumors of the 
ovary containing a combination of cellular 
elements such as dysgerminoma and chorio- 
carcinoma, or granulosa cell tumor and 
dysgerminoma should be identified as mixed 
tumors with indication of the principle cell 
type as the clinical evolution and prognosis 
will vary with the type of cell which ultimately 
predominates. Only those monocellular tumors 
developing along “‘pure” neuter cell lines 
should be classified as dysgerminoma. 

There is no specific clinical syndrome asso- 
ciated with dysgerminoma of the ovary. The 
most common complaints are lower abdominal 
pain and the presence of an abdominal tumor. 
In two of our cases the mass was sufficiently 
large to be felt on abdominal examination. 
None of the patients experienced any abnormal 
vaginal bleeding, although such a finding has 
been occasionally reported. One of the patients 
had amenorrhea for two months and the tumor 
was found to be bilateral with only a narrow 
rim of ovarian tissue remaining. Since the 
dysgerminoma is a non-functioning tumor, one 
would not expect any deviation of menses 
except for those changes produced by replace- 
ment of ovarian tissue. One of the patients 
(Case v) consulted her physician because of 
inability to become pregnant. It is interesting 
that this same patient conceived and delivered 
a normal infant between the time of removal 
of the unilateral dysgerminoma and death from 
metastasis two years later. Infertility is not 
usually a presenting complaint unless the 
tumor is replacing enough normal ovarian 
tissue to interfere with ovulation. Of the 427 
reported cases, eleven were first recognized 
during pregnancy. 

A Friedman test for pregnancy was done in 
three of our five patients and was negative in 
each instance which is in keeping with the 
histogenesis and classification of dysgermi- 
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noma. If the tumor contains functional cells 
capable of producing gonadotropins, then it 
should be classified other than dysgerminoma. 
The Friedman test is only of negative value in 
establishing a preoperative diagnosis. 

Pseudohermaphrodism was not manifest in 
any of our five patients and no abnormalities 
of the external genitalia were present. Meyer! 
reported that pseudohermaphrodism was occa- 
sionally found in association with this tumor. 
It is probable that this association is related 
to replacement of ovarian tissue by the tumor 
and not to any functional hormone activity of 
the neoplasm. 

Dysgerminoma occurs most frequently be- 
fore the age of thirty years. Mueller!? in an 
analysis of 427 cases reported that 72 per cent 
of these tumors have occurred in the second 


and third decades of life. All five of our cases - 


fall into this group, the oldest being twenty- 
seven, the youngest sixteen years. 

From the aforementioned it is obvious that 
the final diagnosis cannot be made with accu- 
racy until the time of surgical exploration. 
However, much information excluding other 
diagnoses can be obtained preoperatively. 

A critical analysis of our cases and of those 
previously reported establish the highly malig- 
nant potentialities of dysgerminoma. The treat- 
ment in the majority of instances consisting of 
removal of the tumor is entirely inadequate. 
The tumor occurs most commonly in the 
younger age group and because of isolated case 
reports of prolonged survival with conservative 
surgical therapy, physicians have been re- 
luctant to institute radical measures. However, 
it should be emphasized that four of the five 
cases in this series died within two years of 
operation and all were treated by conservative 
surgery consisting of unilateral or bilateral 
oophorectomy. (Table 1.) Although five cases 
are not statistically significant, the death of 
four of the five patients within two years of 
operation certainly indicates that this is a 
highly malignant tumor. In view of the proven 
malignancy of dysgerminoma we believe that 
radical surgery should be performed. 

It has been well established that dysger- 
minoma is susceptible to deep roentgen 
therapy as is its counterpart in the male the 
seminoma.!* Following surgical extirpation 
radiation therapy should be given and a full 
tumor dose administered. It is believed that 
the proven high degree of malignancy of dys- 
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germinoma justifies a radical approach to 
tumors of this type even though occurring in 
the younger age group. Conservative surgery 
followed by roentgen therapy seems incon- 
sistent as the radiation will nullify the purpose 
of conservative surgery which is the preserva- 
tion of the child-bearing function. 


TABLE I 


| 
Case No. | Operation Follow up 


I Unilateral oophorec- | Expired 2 mo. 
tomy 

i Unilateral salpingo- | Alive and well 4 yr. 
oophorectomy 

1 Unilateral oophorec- | Expired 2 yr. 


| tomy 

IV | Bilateral ssaidiiasiy| Expired 1 yr. 
tomy 

Vv Unilateral salpingo- ‘Expired 2 yr. 


oophorectomy 


A similar plea for radical therapeutic meas- 
ures has been made by Pedowitz and Grayzel* 
who analyzed seventeen cases of dysgerminoma 
of the ovary. Twelve of the patients died 
within four years with a resulting five-year 
survival in their series of 12.5 per cent. These 
authors also believe that x-ray therapy should 
follow radical surgical removal of the tumor, 
uterus, tubes and ovaries. 

If the survival rate of patients with dys- 
germinoma of the ovary is to be improved, it 
appears that more radical surgical procedures 
must be utilized and subsequent roentgen ray 
therapy given. Analysis of the material pre- 
sented justifies these procedures. 


SUMMARY AND CONCLUSIONS 


1. Five cases of dysgerminoma of the ovary 
are presented with a four-year survival rate 
of 20 per cent following conservative treatment. 

2. The histogenesis and classification of solid 
ovarian tumors are discussed and a new con- 
cept proposed. 

3. The clinical findings are presented empha- 
sizing the frequent occurrence of this tumor in 
the young age group. 

4. The anatomic and clinical features estab- 
lishing dysgerminoma of the ovary as a highly 
malignant tumor are described. 

5. The treatment of choice is radical surgery 
and postoperative roentgen therapy. 
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Tue following words are found in Sir Thomas Browne’s ‘Religio 


Medici” penned three centuries ago: 
pe 4 


“Search while thou wilt, and let thy Reason go, 
To ransome Truth, even to th’ Abyss below; 
Rally the scattered Causes, and that line 
Which Nature twists, be able to untwine.” 
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INTESTINAL OBSTRUCTION IN ADVANCED OVARIAN 
CARCINOMA* 


CLARENCE J. SCHEIN, M.D. AND JosepH S. KRAKAUER, M.D. 


New York, New York 


inently in the palliative management of 

advanced ovarian cancer. We present our 
experience with this complication of the disease 
seen during the past five years. This study is 
based on 125 pathologically confirmed cases. 
The management of these patients was the 
combined effort of the surgical and neoplastic 
services. 

Ovarian carcinoma remains one of the most 
silent of all intraperitoneal tumors. Many cases 
present advanced disease when first seen as 
evidenced by ascites, fixed pelvic masses and 
signs of peritoneal or pleural carcinomatosis. 
These patients are beyond the possibility of 
curative excisional therapy. In this review the 
term advanced carcinoma is used to designate 
those cases in which the disease has already 
extended beyond the confines of the adnexa. 
Since curative measures could not be undertaken 
the therapeutic efforts were directed at 
symptomatic palliation. It was in this that 
intestinal obstructive problems presented them- 
selves. We have been unable to find a published 
experience with this problem. 

The diagnosis of intestinal obstruction has 
been made on the basis of clinical symptom- 
atology, x-ray study, operative findings or post- 
mortem examination. Satisfactory criteria in 
two of these diagnostic spheres had to be 
present in order to include the case in the 
obstructive category. By these criteria in- 
testinal obstruction was present in fifty-seven 
(45.6 per cent) of the 125 cases reviewed. 
(Table 1.) 

It is possible to divide the fifty-seven (group 
1) patients with obstruction into two groups. 
Thirty-four patients, or 27.3 per cent, (group 
11 A) presented symptoms and signs of obstruc- 
tion, and these symptoms constituted a major 
factor in the discomfort which we endeavored to 
palliate. However, twenty-three patients, or 
18.4 per cent, (group 11 B) presented signs ‘of 


[ in obstruction has figured prom- 


Paterson, New Jersey 


obstruction but insignificant symptoms, so that 
although intestinal obstructions of varying 
degrees of incompleteness were present, there 
was no problem of symptomatic therapy. We 
characterize this group as presenting occult 
intestinal obstruction. 


TABLE I 
INCIDENCE OF INTESTINAL OBSTRUCTION 
T No. of | Per cent 
ype Cases | of Cases 
Group 1 (unobstructed)........... 68 54-4 
Group 1 (obstructed)............. 57 45.6 
125 100.0 


Thus although obstruction was present in 
45.6 per cent of the patients with advanced 
ovarian cancer, only 27.3 per cent presented 
symptoms for therapeutic consideration. There- 
fore, approximately one of each four patients 
falls into the group suggesting palliation for 
intestinal obstruction. 


CLINICAL FINDINGS 


The clinical picture presented by patients in 
group 11 is characterized by abdominal dis- 
comfort, back pain, ascites, gaseous abdominal 
distention, anemia, azotemia and hypopro- 
teinemia associated with easily palpable ab- 
dominal and pelvic masses. The group u B 
patients also presented intermittent episodes of 
nausea, vomiting, crampy abdominal pain and 
varying degrees of constipation and rectal 
tenesmus. Intestinal intubation usually relieves 
these patients only temporarily. It has been 
repeatedly noted that the obstruction is 
intermittent and partial. Symptomatic recur- 
rence and relief seem to be more a matter of the 
natural course of the disease than response to 
intubation. The intermittent and recurrent 


* From the Surgical Division, Division of Neoplastic Diseases, Montefiore Hospital, New York, N. Y. 
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Fic. 1. Scout film of abdomen demonstrating large 
and small bowel dilatation in a patient with symp- 
tomatic recurrent episodes of intestinal obstruction. 


nature of the obstruction may be influenced 
by patterns of fluid balance, serum protein 
levels and the degree of intestinal distortion 
produced by the varying relations between 
ascitic fluid and intraperitoneal masses. There 
has been no reliable correlation between the 
extent of intra-abdominal metastases and the 
appearance of obstructive symptomatology. 
Several features in the physical examination of 
these patients deserve special comment. 

Abdominal Examination. There is marked 
abdominal distention due to ascitic fluid, 
gaseous intestinal dilatation and _ intra-ab- 
dominal masses. These patients may exhibit 
evidence of marked weight loss, with hollowed 
facies. The marked abdominal distention gives 
them the appearance of being “almost all 
abdomen.” Frequently there is evidence of 
radiation pigmentary changes in the skin. 
Small bowel peristaltic waves can often be 
demonstrated. 

Rectovaginal Examination. These findings 
are characteristic. Rectal sphincter tone is 
decreased. Tenderness is marked. The cul-de- 
sac contains masses of various sizes that extend 
laterally and superiorly beyond the true pelvis. 
It is usually not possible to outline any of the 
pelvic viscera. There is a stenosis of the rectum 


Fic. 2. Radiograph of abdomen demonstrating high 
small intestinal obstruction. Note dilated jejunal 
loops. This patient was asymptomatic. 


through which it is not possible to pass the tip 
of the examining finger. This is caused by the 
posterior extension of the cul-de-sac mass on to 
the anterior wall of the rectum. The rectal 
mucosa is edematous but usually intact. The 
continuity that exists between the pelvic mass 
and its extra mucosal rectal extension and 
intrusion is usually quite obvious. 
Sigmoidoscopy. It is usually not possible to 
pass the sigmoidoscope more than four inches 
beyond the anal sphincter because of angula- 
tion. The rectal Jumen is usually compressed in 
an anteroposterior direction. The mucosa is 
edematous and congested but usually not 
ulcerated. The site of stricture appears abruptly 
and does not present as a gradual conical area 
in narrowing. In none of these cases has a 
biopsy of the stricture site revealed carcinoma. 
X-ray. During the phase of symptomatic 
obstruction scout films of the abdomen show 
large and small bowel distention. (Fig. 1.) 
Some of the films have shown a complete large 
bowel obstruction at the rectum or sigmoid 
with multiple fluid levels in the upper small 
intestine. This phenomenon is not related to an 
incomplete ileocecal valve, but rather to multi- 
ple sites of obstruction. Other flat films have 
shown localized high small intestinal obstruc- 
tion. (Fig. 2.) We have refrained in the great 
majority of cases from doing small intestinal 
studies with barium because of the danger of 
converting a partial obstruction into a com- 
plete one. Where these studies have been done, 
the roentgenograms demonstrate twisting, 
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Fic. 3. Postero-anterior (A) lateral and (B) 
barium enema studies of the pelvic colon demon- 
strating a long segment of narrowing with preser- 
vation of mucosal pattern. Postero-anterior view 
also shows contour deformity of rectosigmoid 
colon distal to stricture. This patient was 
asymptomatic. 


kinking and displacement of small intestinal 
loops with multiple sites of narrowing. Barium 
enema studies have shown varying degrees of 
pelvic colon stenosis usually extending several 
inches in length. In those cases in which 
barium passed beyond the stricture the mucosa 
of the narrowed segment is demonstrably 
intact. (Fig. 3A and B.) The proximal colon is 
dilated but not markedly so. In some cases the 
stenosis could not be passed and it was possible 
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Fic. 4. Barium enema study of large bowel showing 
multiple sites of colonic stricture. These strictures 
were all extramucosal. Patient was asymptomatic. 


to show only complete obstruction. Extra 
mucosal masses can frequently be visualized 
directly as soft tissue densities or indirectly 
by the contour defects that they produce on 
neighboring organs. In a few cases multiple 
areas of extra mucosal colon strictures can be 
shown. (Fig. 4.) The roentgen studies, there- 
fore, show multiple large and small intestinal 
sites of luminal narrowing of varying degrees of 
completeness. 


EVALUATION OF RESULTS 


The twenty-three patients in group 11 B whose 
course was characterized by occult intestinal 
obstruction lived an average of 11.5 months 
from the time of diagnosis of carcinoma and 
3.5 months from the time that a diagnosis of 
intestinal obstruction was made. There were 
thirty-four patients in group 11 A who presented 
symptomatic intestinal obstruction; in eighteen 
of these patients no operative procedure for the 
treatment of symptomatic obstruction was 
undertaken. The duration of life in these 
patients from the time of diagnosis of carcinoma 
was 11.2 months and 3.2 months from the 
diagnosis of intestinal obstruction. 

The duration of life in patients with advanced 
ovarian carcinoma who present intestinal 
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obstruction does not vary appreciably in 
relation to the presence or absence of the 
symptoms of intestinal obstruction. 

The remaining sixteen patients in group 11 A 
were operated upon in the presence of advanced 
peritoneal carcinomatosis in an effort to 


TABLE I 
SURVIVAL FOLLOWING OPERATIVE PROCEDURE 
Post- 
No. | Survival 
oper- 
of we ative 
* 
Cases | Months Deaths 
Operative decompression..| 13 2.5 3 
No decompression........ 3 3.5 I 
rere 16 3.0 4 


* Postoperative deaths not included in survival rate. 


palliate the symptomatic obstruction. Four of 
these patients died within the first postopera- 
tive week, an immediate postoperative mortal- 
ity of 25 per cent. 

In three patients a laparotomy was per- 
formed, but their intra-abdominal situation 
seemed so hopeless that surgical decompression 
was not attempted. In the remaining thirteen 
patients there were ten colostomies, one 
ileocolostomy and two ileotransverse colos- 
tomies with simultaneous sigmoid colostomy. 
The ten patients who survived the procedure 
and in whom a vent was made lived an average 
of 2.5 months. The two patients who survived 
laparotomy without a vent being made lived 
3.5 months. (Table 11.) 

Although the vent functioned in all cases, 
these patients continued to complain of 
abdominal cramps, vomiting and intermittent 
distention. Small bowel fistulas developed in 
two patients following operation and a recto- 
vaginal fistula developed in a third patient 
following colostomy. Thus there was no allevia- 
tion of symptoms, and complications occurred 
in spite of operative decompression. The 
duration of life in those patients who survived 
was actually shortened by 0.7 months when 
compared to those symptomatically obstructed 
not operated upon. 


PATHOLOGY 


We have reviewed the autopsy findings to 
determine the mechanisms of obstruction and 
the reasons for the failure of surgical decom- 


pression. The autopsy findings in relation to the 
gastrointestinal tract are uniformly similar and 
present a distinct pattern. The recurrent or 
residual cancer involves all of the pelvic 
viscera; the sigmoid, adnexa, uterus, bladder 
and frequently cecum and terminal ileum are 
indistinguishably ‘‘baked in” by tumor. Even 
at autopsy it is difficult to distinguish and 
separate the lower abdominal organs. The 
pelvic colon is the most markedly affected 
portion of the gastrointestinal tract. The 
lumen is angulated posteriorly and compressed 
in an anteroposterior direction by the cul-de- 
sac. The colonic wall is invaded by tumor but 
the mucosa is usually spared. In some cases the 
pelvic colon is completely encircled by the 
extramucosal tumor. In addition to tumor 
invasion the colonic wall shows areas of 
edema, congestion and inflammation. Because 
of its mobility the transverse colon is angulated 
and displaced by the intra-abdominal masses; 
it may be adherent to the anterior abdominal 
wall by tumor tissue. 

The small intestine shows numerous serosal 
implants; some of these bulge submucosally 
into the lumen. The most significant change in 
the small intestine is the extensive matting, 
kinking, twisting, angulation and luminal dis- 
tortion which is produced by tumor implants 
that are adherent to each other, to the abdom- 
inal wall and to the intraperitoneal tumor 
masses. The mesentery of the small bowel is 
thickened and shortened by tumor implants. 
This results in multiple areas of partial small 
bowel obstruction occurring even as high as 
15 cm. from the ligament of Treitz. Since there 
are multiple sites of both large and small bowel 
obstruction of varying degrees of completeness 
effective surgical decompression is a mechan- 
ically impossible procedure. 


SUMMARY AND CONCLUSIONS 


1. Of 125 patients with advanced ovarian 
cancer 45.6 per cent had intestinal obstruction. 
The obstruction was symptomatic in 27.3 
per cent. 

2. The intestinal obstructions occur at mul- 
tiple levels, involve large and small intestine, 
and are of varying degrees of completeness. 

3. The duration of life in patients with 
obstructions who were not operated upon from 
the time of diagnosis of carcinoma was 11.2 
months for the symptomatic group and 11.5 
months for the occult group. The survival from 
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é onset of obstruction was 3.5 months in the 5. The course of this disease is such that 

symptomatic group and 3.2 months in the — surgical decompression of the obstructed intes- 

asymptomatic group. tinal tract is not mechanically possible. 


4. Surgical by-pass operations were asso- 
ciated with a 25 per cent mortality. The 


remaining patients lived an average of 3.0 ation and advice. We are indebted to Dr. 
months. In the survivors there was no effec- Harry Zimmerman for access to pathologic 
tive symptomatic palliation or security from material and to Dr. Joel Schwartzman for the 
ES: complications. roentgenograms. 


Srupies by H. B. Benjamin on the neurovascular mechanism of the 
gastric mucosa confirm the impression of others that ulcers are predisposed 
to occur on the basis of localized anemia. Benjamin studied the vascular 
pattern of the gastric mucosa in unstimulated and stimulated stomachs by ; 
means of microradiography and microphotography. Normally the gastric 
mucosa is richly supplied not only by the larger vessels but also by densely 
interanastomosing smaller vessels. When the cut end of the right vagus 
nerve is stimulated, however, Benjamin found that while the main vessels 
still stand out in the pyloric portion of the mucosa, the smaller vessels are 
not discernible and the blood is shunted through other small vessels in the 
periphery of this area which show up like steps in a ladder. Thus a localized 
portion of the pyloric mucosa is rendered anemic. The author logically 
concludes, therefore, that neurovascular imbalance produces localized 
anemia through this shunting process and that this may lead to ulcer for- 
mation. (Richard A. Leonardo, M.D.) 


Acknowledgement. We wish to express our 
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SURGICAL INDICATIONS IN MASSIVE HEMORRHAGE 
FROM PEPTIC ULCERATIONS* 


NATHAN J. SALTZ, M.D. AND 


Harry Sororr, M.D. 
New York, New York 


major complication of peptic ulcera- 
tions of the stomach and duodenum 
and, with the possible exception of acute perfo- 
rations, remains as the most frequent cause of 
death in this disease complex. In relation to the 
over-all figure of peptic ulcer the percentage 
mortality resulting from hemorrhage is low, 
our own incidence being 3.1 per cent. However, 
deaths from hemorrhage are usually reported 
as the percentage within the group known as 
massive hemorrhage and a review of the re- 
ported statistics reveals an incidence ranging 
between 2.5 per cent and 40 per cent.!!—!4 Our 
incidence is 20 per cent. So wide a variation 
indicates a rather obvious lack of uniformity 
as to the criteria of massive hemorrhage and 
has led to an unfortunate and persistent contro- 
versy between the various proponents of the 
medical and surgical forms of therapy. A care- 
ful study of this and other reported series re- 
veals such comparisons to be purely artificial, 
there being no logical, uniform basis for com- 
parison between medically and _ surgically 
treated groups, provided that the term massive 
hemorrhage is accurately defined and its use 
restricted to a very definite clinical entity. 
The term massive hemorrhage implies a pro- 
fuse and rapidly progressive blood loss suffi- 
cient to produce the usual clinical criteria of 
hemorrhagic shock including weakness, faint- 
ing, ashen pallor, cold sweat, a blood pressure 
below 100 systolic, rapid, thready pulse, red 
blood count below 3,000,000 with hemoglobin 
of 60 per cent or lower. It is nearly always 
associated with hematemesis which is a much 
more serious symptom than melena and usually 
indicates an exsanguinating type of hemor- 
rhage. It should be clear that red blood cell 
counts below 3,000,000 with a hemoglobin of 
50 per cent or lower may be present as a result 
of periodic, slow hemorrhage existing over a 


is the most frequent 


* From the Surgical Service of the Beth David Hospital, New York, N. Y. 
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long period of time. This in no wise represents 
a massive, rapid hemorrhage with its attendant 
immediate danger of death. Nor must all of the 
above criteria be present in order to predicate 
a state of hemorrhagic shock. They are all 
usually present and the clinical picture of weak- 
ness, dizziness or fainting associated with an 
ashen pallor is basic to the diagnosis of shock. 
However, the accompanying compensatory 
vasospastic phenomena are occasionally suf- 
ficient to maintain, temporarily, a normal or 
even elevated blood pressure in the face of 
severe hemorrhage when all other criteria of 
shock are present. This is a doubly dangerous 
situation resulting, as it often does, in a false 
sense of security with inadequate or no replace- 
ment therapy. For when the pressure finally 
does fall, the blood volume will have reached 
its extreme lower limit. The particular rela- 
tionship of this phenomenon to the problem 
under discussion will be developed later in this 
report. 

Bleeding of greater or lesser degree is a rela- 
tively common occurrence in peptic ulcera- 
tions. Approximately 20 per cent of ulcers bleed 
to some extent at one time or another during 
their life history. Holman'! in an extensive 
series reported it as a presenting symptom in 
25 per cent of hospital admissions for peptic 
ulcer. Our own series reveals a somewhat higher 
incidence. Of 127 admissions for peptic ulcer 
covering a period of two years, seventy-three 
or 57 per cent had bleeding as one of the pre- 
senting symptoms. However, massive hemor- 
rhage, as defined above, is another matter and 
only twenty cases could fulfill the criteria laid 
down for this designation. (Table 1.) This is 
15 per cent of the total or 27 per cent of those 
admitted with hemorrhage. (Table 11.) 

There are few therapeutic problems more 
perplexing or more taxing to the powers of 
decision than the management of this sudden 
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catastrophic emergency, for there are few if 
any reliable prognostic guide posts. In the ab- 
sence of these there is a tendency to clutch at 
straws. Over the years and with the growing 
mass of literature on the subject certain obser- 
vations have recurred which, in a general way, 


TABLE 
ANALYSIS OF TYPE OF HEMORRHAGE AND RESULTS 
No. of | Per | Average Age 
Cases | cent (yr.) 
10 50 40.6 
I 5 40 
9 45 47 
Emergency operations. . 3 15 40 
Arrest with conservative 
13 65 41 


* Spontaneous arrest after admission. 


+ Continuous hemorrhage until operation or cessation 
of bleeding. 
t Recurrent hemorrhage. 


have some limited prognostic value: first, mas- 
sive hemorrhage occurring under the age of 
fifty will usually stop and is rarely if ever fatal; 
second, bleeding is usually much less serious in 
the female than it is in the male; third, a second 
or third hemorrhage is less apt to be fatal than 
a first hemorrhage; fourth, bleeding beyond 
forty-eight hours, when treated with surgery, 
is associated with a prohibitive mortality and 
should be treated conservatively. There is no 
doubt that these generalizations have a con- 
siderable element of truth. However, a careful 
analysis of our material reveals that to apply 
them as rules in order to arrive at a decision 
concerning therapy, when one is confronted 
with the individual case, is a pernicious practice 
and will, not uncommonly, result in disaster, 
as is borne out by the accompanying detailed 
analyses of the deaths in this series. 

The use of surgery in the therapy of massive 
hemorrhage resulting from ulcer was first advo- 
cated by Finsterer* and Gordon-Taylor®’ in 
Europe and, in this country by Allen.':? How- 
ever, the difficulty lay in case selection and 
there is as yet no satisfactory method of deter- 
mining, early in the course of bleeding, which 
patients will respond to conservative manage- 
ment and which will require surgery. Insofar 
as their course is concerned these cases generally 
fall into three groups: one, those patients who 


come in bleeding massively and who, under 
adequate replacement therapy, recover from 
the shock state with complete arrest of hemor- 
rhage. These cases represent the largest group 
and obviously present no immediate problem 
as to management; two, those cases which, in 
spite of treatment continue to bleed massively 
after admission and whose general condition 
and blood pressure are barely maintained or 
continue to fall with continuous transfusion. 
These cases also present no problem in manage- 
ment for it is quite obvious that, if bleeding is 
not arrested surgically, under the support of 
massive replacement therapy, patients in this 
category will bleed to death as they may well 
do even before treatment is instituted. This 
group usually contains those mortalities known 
as unavoidable deaths and represents only a 
small fraction of the total number of cases of 
massive hemorrhage; three, those patients who 
respond to initial replacement therapy with 
recovery and arrest of hemorrhage, but after 
several hours, while at rest in the hospital, have 
a sudden recurrent episode of bleeding as indi- 
cated by the reappearance of the shock state or 
hematemesis. It is this third group which pre- 
sents the greatest difficulty in deciding when 
and if surgical intervention should be under- 
taken. We are all familiar with this picture, 
presented only all too often at the mortality 
conference. A case of massive hemorrhage, fol- 
lowing admission and adequate replacement 
therapy, has a most satisfactory clinical re- 
sponse with an apparent arrest of hemorrhage. 
However, after several hours there is a sudden 
recurrence of shock with or without hemateme- 
sis, or hematemesis without an associated fall 
in the blood pressure. An alert resident imme- 
diately administers a transfusion with several 
hundred cubic centimeters of blood and by the 
time the attending physician arrives the patient 
again appears in good condition. A note states 
that there has been a recurrent episode of 
hemorrhage but that bleeding now has appar- 
ently ceased, that the pulse and blood pressure 
are maintained, the general condition appears 
good and that therefore there is no indication 
for surgery at the present time; should bleeding 
recur then surgical intervention must be con- 
sidered. This episode may recur two or three 
times. It is our belief, based on the following 
series of cases, that this particular point, follow- 
ing the first recurrent episode, is the time for 
decision, and that there are no criteria, clinical 
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or laboratory, that can foretell which patient 
will not bleed again and that waiting for a 
repeat hemorrhage is extremely hazardous. 


ANALYSIS OF MATERIAL 


This report is based on those cases admitted 
to the Beth David Hospital with a presenting 


TABLE II 
DISTRIBUTION AS TO SEX AND LOCATION OF ULCER 


14 
4 
Duodenal ulcers................... 14 
2 


complaint of gastrointestinal bleeding during 
the years 1950 and 1951. Although this may 
appear to be a relatively short period, it was 
deliberately chosen since the cases falling 
within its span would be fresh in memory and 
directly within the experience of the authors 
rather than deductions from a set of cold 
charts. 

During this two-year period a total of 127 
cases of peptic ulceration of the stomach and 
duodenum were admitted to the Beth David 
Hospital. Of these seventy-three or 57 per cent 
had bleeding of some degree as a presenting 
symptom. Only twenty or 27 per cent of these, 
or 15 per cent of the total, fulfilled the criteria 
of massive hemorrhage as outlined heretofore. 
(Table 11.) Ten of these cases of massive 
hemorrhage or 50 per cent fell into group I, 
those having permanent spontaneous arrest 
following admission and treatment. One case 
or 5 per cent fell into group II, those with con- 
tinuous unchecked hemorrhage. Nine cases or 
45 per cent fell into group III, those with 
recurrent hemorrhage while at rest in the hos- 
pital. Of the total, three or 15 per cent under- 
went emergency operation. The procedure in 
each case was a subtotal gastrectomy. There 
were no deaths in the operated group. There 
were four deaths in the entire series, all due to 
hemorrhage in the conservatively treated 
group. This represents a 20 per cent mortality. 
It is our belief that three of these deaths were 
preventable had they been submitted to sur- 
gery at the proper time. It is to be pointed out 
again that this in no way adds to the argument 
concerning the superiority of one form of treat- 
ment over another. It simply indicates im- 
proper treatment or a failure to decide on the 
correct treatment at the proper time. Because 
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of the clarity with which they point up the 
errors in judgment and the indications for 
therapy which at the bedside often seem so 
unclear, three of the deaths and the three cases 
in which operation was performed are presented 
in some detail as brief case reports. 


CASE REPORTS 


Case 1. M. J., a fifty-one year old white 
female housewife, was admitted to Beth David 
Hospital on December 1, 1951, after a twenty- 
four-hour history of hematemesis, melena and 
extreme weakness. One and one-half years prior 
to admission the patient had been hospitalized 
at another institution for a similar episode and 
x-rays at that time revealed a duodenal ulcer. 
She was treated with transfusions and, follow- 
ing her discharge, remained well until three 
weeks prior to the present admission when she 
began having postprandial epigastric pain. 
There was no history of further bleeding until 
twenty-four hours before admission when she 
had several large tarry stools and one episode 
of hematemesis. 

On admission the patient appeared extremely 
pale and weak although fully conscious. The 
blood pressure was 115/70, pulse 108, red 
blood cells 2,100,000, hemoglobin 32 per cent. 
The patient was put to bed at complete rest. 
Eight hours after admission she experienced an 
episode of profound weakness, pallor and cold 
sweat. The blood pressure fell to 80/60 and the 
pulse rose to 130. She responded to a trans- 
fusion of 1,000 cc. of whole blood, the blood 
pressure rising to 100/55. Twenty-four hours 
after admission the patient vomited 300 cc. of 
bright red blood. However, the blood pressure 
was maintained at 100/60 and during the next 
twenty-four hours her condition improved 
somewhat. Her blood pressure rose to 145/90, 
the red blood count to 3,700,000 following a 
total of 3,500 cc. of whole blood transfusions. 
Fifty-eight hours after admission the patient 
had her second episode of hematemesis while 
in the hospital and vomited about 350 cc. of 
bright red blood. However, again the blood 
pressure was maintained at 112/60 although 
the patient appeared extremely pale and 
washed out. It was decided to watch the 
patient further and transfusion was reinsti- 
tuted. Four hours later the blood pressure was 
recorded as 118/80 following the infusion of 

1,000 cc. of blood. One-half hour later the 
patient was found cold and pulseless with no 
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blood pressure. She failed to respond and was 
pronounced dead sixty-four hours after admis- 
sion. Autopsy revealed a penetrating, callous 
ulcer of the duodenum. 

Comment. This patient presented three 
distinct warnings as to her future course; one, 
the episode of shock eight hours after admission 
while at rest in the hospital and two episodes of 
hematemesis at twenty-four hours and fifty- 
eight hours after admission. While one might 
argue the decision after the first episode, each 
of the two subsequent episodes indicated a 
clear and present danger and were clear-cut 
indications for surgical intervention. This case 
demonstrates the serious prognostic import of 
hematemesis as an evidence of massive hemor- 
rhage whether the blood pressure falls or not. 
It further demonstrates the pitfall of a main- 
tained blood pressure in the face of massive 
hemorrhage. That this patient expired only 
one-half hour after a recorded blood pressure 
of 118/60 is an indication of the degree to which 
peripheral vasospasm may compensate for an 
almost depleted blood volume. It is fair to 
state that this was a preventable death. 

Case i. G.B., a forty year old white male, 
was admitted to the Beth David Hospital on 
April 2, 1950, complaining of weakness, dizzi- 
ness and inability to stand. Twelve years prior 
to admission the patient was operated upon 
for a perforated peptic ulcer following a 
lengthy ulcer history. He remained relatively 
well until two months prior to the present 
episode when he began having persistent epi- 
gastric pain. During the ten days prior to 
admission he had tarry stools and several 
episodes of hematemesis. On the morning of 
the day of admission he fainted while getting 
out of bed. 

Physical examination revealed a profoundly 
weak individual with extreme pallor. The skin 
was dry and there was no cyanosis. The blood 
pressure was 80/60, the pulse rate 120 and of 
thready quality. The red blood count was 
reported to be 4,400,000 with 67 per cent 
hemoglobin. The patient was put to bed and 
given an intravenous infusion of 1,000 cc. of 
saline followed by 250 cc. of plasma. He was 
put on a Meulengracht regimen which he took 
very well. However, the blood pressure failed 
to rise and eight hours after admission trans- 
fusion of whole blood was begun. The pressure 
rose to 106/76 but was maintained only as long 
as blood was administered at a rapid rate. The 


patient had a large tarry stool and several 
episodes of hematemesis. In spite of continuous 
transfusion the blood pressure fell to 60/40, the 
skin became cold and clammy and the patient 
expired in profound hemorrhagic shock sixteen 
hours after admission. The patient received a 
total of 2,000 cc. of whole blood. Permission for 
autopsy was not obtained. 

Comment. This case is representative of the 
smallest group of massive bleeders, character- 
ized by severe continuous hemorrhage, in 
which despite transfusion the pressure is only 
barely maintained or continues to fall. The 
replacement therapy here can by no means be 
considered adequate and the danger of with- 
holding transfusion in the face of hemorrhagic 
shock is clearly evident. It is doubtful, if in 
continuous massive hemorrhage of this degree, 
a fatality could have been avoided. However, 
it is clear that a more vigorous approach with 
immediate, massive replacement therapy might 
have sufficiently rehabilitated the patient so 
that a surgical procedure could have been 
considered. This was the only possibility for a 
successful outcome. It demonstrates further 
how misleading single blood counts, in the face 
of long-standing bleeding and hemoconcentra- 
tion, compounded with human error, may be. 

Case mi. J. G., a fourty-four year old 
white male, was admitted to the Beth David 
Hospital on August 31, 1951, complaining of 
hematemesis and melena of three days’ dura- 
tion and marked weakness. Eight years prior 
to admission he had undergone an operation for 
duodenal ulcer but was unaware of the nature 
of the procedure. With the exception of an 
episode of melena nine months before, he had 
been essentially well in the interval between 
the operation and the present illness. 

Physical examination revealed a conscious, 
rational patient in obvious shock. The skin was 
cold and clammy with a dusky gray pallor, the 
blood pressure 70/50, the pulse rate 110 and 
almost imperceptible, red blood count 1,600,000 
with 30 per cent hemoglobin. Shortly after ad- 
mission the patient vomited a large amount of 
bright red blood. Transfusion was begun fol- 
lowed by gradual improvement. Six hours after 
admission the patient had received 2,000 cc. of 
blood. The blood pressure was 110/70, the 
pulse rate 96 and of good quality. Five hours 
later or eleven hours after admission, the 
patient vomited an estimated 1,500 cc. of blood 
followed by a recurrence of shock, the blood 


American Journal of Surgery 


‘hag 
4 
be 
| 
a 
| Pe 
| 
q 
5 
} 


Breidenbach et al.—Massive Hemorrhage from Peptic Ulcerations 23 


pressure falling to 80/60. Transfusion was 
again instituted with recovery. Three hours 
later he again vomited about 1,500 cc. of blood 
followed by shock, and again recovery followed 
transfusion. Ten hours later a third large 
hematemesis occurred associated with shock, 
cyanosis and air hunger. He again responded 
to transfusion but during the following thirty- 
six hours he had repeated episodes of hema- 
temesis, the blood pressure fluctuating between 
60 to 120 systolic, normal levels being main- 
tained only by constant rapid transfusions of 
whole blood. However, even in intervals of 
elevated pressure he appeared profoundly ill 
with ashen pallor, air hunger, cyanosis and a 
pulse rate maintained at 120 to 140. On the 
third hospital day he had a period of improve- 
ment lasting for some twelve hours, but it was 
believed he was in no condition to withstand an 
operative procedure. Bleeding recurred and in 
spite of massive transfusion he expired in pro- 
found hemorrhagic shock eighty-four hours 
after admission. He had received a total of 
14,000 cc. of whole blood. Autopsy revealed a 
gastroenterostomy which was the site of an 
anastomatic ulcer with a large open blood 
vessel. 

Comment. This patient presented three 
episodes of hematemesis during the first 
twenty-four hours in the hospital, each asso- 
ciated with shock and recovery. There was 
nothing to indicate that hemorrhage would not 
recur and operative intervention should have 
followed the first recurrent episode, certainly 
after the second or third. In spite of massive 
transfusion the patient was never again in 
satisfactory condition after the third episode. 
The reason becomes evident when one con- 
siders that he had been bleeding for three days 
prior to admission. The case points up the 
fallacy of ignoring recurrent episodes of hemor- 
rhage because of temporary recovery. The 
condition of the patient gives no clue as to 
whether or not bleeding will recur, and un- 
fortunately, recurrence may be associated with 
a suddenly deteriorated condition that, in spite 
of massive blood replacement, is not reversible 
and the opportunity is lost. 

Case iv. R.B., a fifty-seven year old white 
female was admitted to the Beth David Hos- 
pital on January 2, 1951, complaining of 
hematemesis, melena, weakness and vertigo of 
two days’ duration. Seven years prior to admis- 
sion the patient had had a similar attack. 
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However, there had been no further bleeding 
up to the present episode. There had been 
repeated bouts of epigastric pain, radiating 
to the back, relieved by food. 

Physical examination revealed a markedly 
pale individual fully conscious and rational. 
The blood pressure was 126/84, pulse rate 130, 
the red blood count reported as 3,700,000 with 
67 per cent hemoglobin. The patient was put 
at complete bed rest and given a transfusion of 
1,000 cc. of whole blood. Twenty-four hours 
after admission she vomited 1,000 cc. of bright 
red blood. The blood pressure fell to 90/60, the 
red blood count to 2,500,000 with 55 per cent 
hemoglobin. She was immediately given 1,000 
cc. of whole blood with an excellent response. 
Forty-eight hours later the patient again 
vomited about 300 cc. of bright red blood and 
the blood pressure fell to 90/60. There was 
marked pallor, cold sweat and the pulse rate 
rose to 120. The patient was transfused with 
1,000 cc. of whole blood and transferred to the 
operating: room. Exploration revealed the 
stomach and bowel filled with blood. There was 
a large callous ulcer on the lesser curvature. A 
subtotal resection including the ulcer was 
performed. Recovery was uneventful. The 
patient received a total of 4,500 cc. of blood. 

Comment. This case again points out that 
patients with one recurrent episode of hemor- 
rhage while at rest in the hospital will very 
likely have another such episode. Decision as 
to surgery was delayed here until the second 
recurrent hemorrhage. There is no _ logical 
justification for this delay, and the danger of 
this wait-and-see policy is markedly increased 
in patients beyond the age of fifty. It is our 
belief that surgery should have been decided 
on following the first recurrence of bleeding. 
The patient had a fortunate outcome but there 
was no reason to subject the patient to addi- 
tional anoxia and the added chance for ir- 
reversible shock. Such a policy will in the long 
run add an unwarranted mortality. 

Case v. S. F., a twenty-two year old white 
female, was admitted to the Beth David Hos- 
pital on November 26, 1951, with a history of 
hematemesis, tarry stools and severe epigastric 
pain of three days’ duration. Three months 
prior to admission the patient began having 
attacks of epigastric pain relieved by food. 
There had been no bleeding up to the present 
attack. On the day of admission the patient had 
eleven episodes of hematemesis. 
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Physical examination revealed a young, 
bled-out appearing female. The skin was cold 
with a greyish pallor. The blood pressure was 
90/60, pulse 110, the red blood count 3,000,000 
with 62 per cent hemoglobin, the hematocrit 
26 per cent. She was placed at complete bed 
rest and following a transfusion of 1,000 cc. of 
whole blood her pressure rose to 112/60, pulse 
go and she appeared much improved. Forty- 
eight hours after admission the patient vomited 
1,000 cc. of bright red blood. She appeared 
cold, clammy and cyanotic. The blood pressure 
fell to 90/60 and the pulse rate rose to 110. She 
responded well to 1,000 cc. of whole blood and 
the blood pressure rose to 100/68, the pulse 
falling to 96. Because of her youth and satis- 
factory response to transfusion it was decided 
to observe the patient further. She continued 
having epigastric pain despite medication and 
on the fourth hospital day she had a second 
episode of hematemesis followed by shock, the 
blood pressure falling to 80/60, the pulse 120. 
She again responded well to transfusion but 
twelve hours later she had three episodes of 
massive hematemesis within a_ three-hour 
period and it was only by continuous rapid 
transfusion of 4,500 cc. of blood that the blood 
pressure was maintained at a reasonable level. 
It was clearly evident that exsanguination was 
imminent and, with massive replacement ther- 
apy, a subtotal resection was performed. The 
specimen revealed multiple erosions in the 
mucosa of the antral portion of the stomach. 
Recovery was uneventful. 

Comment. It is evident that, when con- 
fronted with the individual case, generaliza- 
tions drawn from the age or sex of the patient 
are often misleading. In this case of a twenty- 
two year old female with massive hemorrhage 
the indication for surgical interference, follow- 
ing the episode of recurrent bleeding after a 
period of rest in the hospital, was clear. Had 
this indication not been obscured by the belief 
that bleeding would stop spontaneously be- 
cause of the patient’s youth, the dilemma of 
having to operate in the face of continuous 
massive hemorrhage and impending shock 
would have been avoided. 

Case vi. C.O., a forty-four year old white 
male, was admitted to the Beth David Hos- 
pital on January 15, 1951, complaining of 
syncope, hematemesis and melena of twenty- 
four hours’ duration. Four years prior to 
admission the patient had had a perforated 


ulcer repaired. Since that time he had had 
repeated remissions and exacerbations of epi- 
gastric pain relieved by food. On the day prior 
to admission he began having melena. On 
the afternoon of admission he had an episode 
of syncope followed by hematemesis of about 
500 cc. of blood. Physical examination revealed 
a conscious, rational white male with marked 
pallor and a grey cyanosis of the mucous mem- 
branes. The blood pressure was go/60, the 
pulse rate 110, thready in quality. Imme- 
diately following admission the patient vomited 
about 500 cc. of bright red blood. The red 
blood count was reported as 4,000,000 with 
77 per cent hemoglobin. He was put to bed at 
complete rest and following the infusion of 
2,000 cc. of whole blood the pressure rose to 
100/60, the pulse rate fell to 90 and he appeared 
much improved. He was placed on a Sippy 
regimen and on the following day the patient 
vomited about 500 cc. of bright red blood. He 
became cold, clammy and cyanotic. The blood 
pressure fell to 90/50 and the pulse rate rose 
to 120. He was given a transfusion of 1,000 cc. 
of whole blood and as soon as the shock state 
was overcome he was transferred to the oper- 
ating room where an exploration revealed a 
callous ulcer of the lesser curvature of the 
stomach. A subtotal gastrectomy was per- 
formed. Recovery was uneventful. The patient 
was discharged on the fourteenth postoperative 
day. 

Comment. We believe that therapy here 
was not only correct but applied at the proper 
time; that is, following the first recurrent 
episode after cessation of massive bleeding. 
Done at this stage, with adequate replacement 
therapy, the mortality should be no greater 
than that of elective gastric resection. It is 
probably true that in following this rule an 
occasional patient will be operated upon as an 
emergency, that might have stopped bleeding 
under an expectant regimen. At the present 
time, however, this knowledge is by no means 
given to us. Furthermore, since practically all 
of these cases will eventually require elective 
resection, there can be no valid reason for post- 
poning surgery to a time when repeated bouts 
of anoxia have made the risk prohibitive. 
Massive hemorrhage in the presence of known 
gastric ulcer, because of the proximity of the 
left gastric artery, makes surgical intervention 
even more imperative. 
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OBSERVATIONS 


In reviewing this small series of cases one is 
impressed with the lack of any prognostic 
signs. The usual criteria which indicate a 
patient’s condition such as pulse, blood pres- 
sure, general appearance, while they may indi- 
cate that a patient is actively bleeding, are 
essentially valueless as to whether the patient 
will bleed again once hemorrhage is arrested. 
It is well enough to say that treatment must be 
individualized; but in the face of recurrent 
hemorrhage, in which prediction is impossible, 
some type of clear-cut plan is required. The 
reaction to repeated blood loss is extremely 
variable, and after a second or third hemor- 
rhage the change, from what is apparently a 
satisfactory condition, to profound irreversible 
shock may occur with frightening rapidity 
(Case 1). Hinton? first presented the idea of 
a test of transfusion in 1940. However, it 
remained for Holman!! and Heuer,® in con- 
clusions drawn from a lengthy series at the 
New York Hospital, to present a clear cut plan 
of case selection based on the response of the 
patient to therapy. This has been restated in 
one way or another in several reports.'!? 
However, in essence, the indications for surgical 
intervention in massive hemorrhage boil down 
to the following: 

1. A continuing massive hemorrhage in 
which the blood pressure and general condition 
of the patient are maintained only by con- 
tinuous transfusion. 

2. A massive hemorrhage which, following 
replacement therapy, is arrested with stabiliza- 
tion of blood pressure and the general condition 
but which, after several hours at rest in the hos- 
pital, recurs, as evidenced by the shock state or 
by hematemesis without necessarily a fall in 
blood pressure. 

It is to be pointed out that hematemesis in 
recurrent bleeding is an extremely serious sign 
and indicates severe bleeding even if only 100 
to 300 cc. of blood are vomited. The fact that 
the blood pressure is occasionally maintained 
in the face of this should not deter one from 
accepting it as a major hemorrhage and acting 
accordingly. A repeat hemorrhage may totally 
deplete a border line blood volume, where pres- 
sure is being maintained by peripheral vaso- 
spasm, with a resulting precipitous irreversible 
shock. Recurrent bleeding is a probable indica- 
tion of an open major vessel and there is no 
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adequate reason to believe that it will not recur 
again. The fact is that having recurred once, it 
will very likely recur again. These bouts of 
anoxia with repeated upsets in hemodynamics 
are profoundly damaging to vital centers in all 
cases, but particularly so in older age groups, 
and with each episode life becomes more 
tenuous and any contemplated surgery infi- 
nitely more hazardous. We therefore believe 
that the first recurrent episode is an immediate 
indication for operation intervention. Should 
this opportunity have been missed, we believe 
that the forty-eight-hour rule is not to be 
applied too rigidly. There is no doubt that with 
the prolonged inevitable anoxia the risks of 
surgery increase and early decision is much to 
be desired. However, more liberal application 
of the rule with extension of the time limit will 
often afford a successful resection in a case 
which would otherwise have resulted in a 
mortality. There is no doubt however that the 
risks increase sharply when surgery is at- 
tempted beyond forty-eight hours. 


CONCLUSIONS 


Recurrent massive hemorrhage is a proba- 
ble indication of an open major vessel. 

2. There are no criteria, clinical or labora- 
tory, which can predict whether or not bleeding 
will recur. 

3. On the basis of probability once bleeding 
has recurred it will in all likelihood recur again. 

4. The patient’s condition deteriorates with 
each succeeding episode in spite of replacement 
therapy and makes surgery more hazardous. 

5. Because of the narrow margin of tolerance 
a recurrent hemorrhage may result in an 
irreversible shock state. 

6. There is no logical reason for delaying 
surgical interference beyond the first recurrent 
episode. 
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THE OFFICE MANAGEMENT OF LEUKORRHEA 
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discharge but the term is often used 

loosely to include any abnormal vaginal 
discharge, even blood-tinged. It is a symptom 
rather than a disease and is one of the most 
common complaints for which patients seek 
help, particularly if the discharge is accom- 
panied by itching or burning. 

The various causes of leukorrhea are sum- 
marized in Table 1. In the routine investigation 
of leukorrhea gloves and instruments free from 
external powder or lubricant are used so as to 
avoid interference with the performance of the 
various examinations. 


|, eter means increased vaginal 


EXAMINATIONS 


Genitalia. The external genitalia are ex- 
amined. Skene’s ducts are palpated. They are 
best felt by placing the palmar surface of the 
index finger 1 cm. within the introitus, and 
sweeping this finger from within out, toward 
the urethral meatus. Bartholin’s giands are 
palpated. The right gland is felt by pinching 
the vulva at about 7 o’clock between the thumb 
and index finger of the right hand. The left 
gland is similarly felt with the left hand at 
5 o'clock. These glands are normally not felt; 
therefore, any enlargement is evidence of past 
or present disease. If any pus is expressed from 
the opening of Bartholin’s glands or the 
urethra, a smear and culture should be sent to 
a laboratory for the detection of gonococci. 

Papanicolaou Smears. These are taken to 
exclude malignancy if the discharge is blood- 
tinged or, prophylactically, if the patient is 
over thirty-five years of age. For routine use, 
the following surface biopsy technic is recom- 
mended: Spread the vulva and insert an un- 
lubricated vaginal speculum to expose the 
cervix. Using a tongue depressor or spatula 
(Ayre),' take material from the bottom blade 
of the speculum and spread it thinly on a clean 
glass slide. The slide is immediately placed into 
a bottle containing equal parts of 95 per cent 
alcohol and ether. (Blood in the smear does not 
hinder the cytologic examination.) The edge 
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of the spatula is then inserted into the external 
os of the cervix and the cervix is scraped with a 
rotary motion. This material is likewise spread 
on a glass slide and placed into the alcohol- 
ether mixture. The container, properly labeled, 
is then sent to a skilled vaginal cytologist for 
examination. There are many variations in 
technic. The more commonly used are: aspira- 
tion method,? sheaths,* sponge biopsy’ and 
Gusberg curet.® After obtaining the smears and 
while the speculum is still in place, the vaginal 
walls and cervix are carefully inspected and the 
type of discharge is noted. 

Wet Smear. This is the most important test 
for the diagnosis of the common causes of 
leukorrbea. A microscope with high-dry objec- 
tive, glass slides and cover slips, and normal 
saline are necessary for correct diagnosis. The 
following technic is used: A drop of normal 
saline is placed on a glass slide. A drop of secre- 
tion from the bottom blade of an unlubricated 
dry speculum is mixed with the saline. A cover 
slip is then placed on the mixture and the slide 
is examined under high-dry power. 

By means of the wet smear the physician can 
detect three of the most common causes of 
troublesome leukorrhea, namely, vaginitis due 
to trichomonas, monilia and senile atrophy. 

If the patient has douched or used intra- 
vaginal medication within a week of examina- 
tion, she may have “‘washed away the evi- 
dence.” Under these circumstances, if a 
definite diagnosis cannot be made, the patient 
is instructed to refrain from douching and 
return a week later for re-examination. 

In the normal wet smear there are variable 
numbers of vaginal epithelial cells of the 
cornified type, bacilli and very little else. 
(Fig. 1.) 

In trichomonas vaginalis vaginitis (Fig. 2) 
the trichomonad is recognized as a pear-shaped 
or round organism somewhat larger than a 
white cell and characteristically moving to-and- 
fro with a whip-like motion. This is quite 
different from the “downstream” motion of 
white cells before the drop has become entirely 
stationary. Pus cells are always present and in 
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Fic. 1. Normal wet smear showing cornified vaginal epithelial cells and Doderlein bacilli (high-dry power). 


Fic. 2. Wet smear in trichomoniasis. The trichomonads are recognized by their to-and-fro motion, here seen as a 


blur. 


acute cases usually outnumber the epithelial 
cells. 

In the detection of monilia vaginitis (Fig. 3) 
select an area with relatively few cells and 
diminish the light sources to almost dim. Under 
high-dry power look for the very small spores, 
about one-fourth to one-eighth of the size of 
white cells. Only those spores bearing buds are 
pathognomonic. Look also for the long, thin 
mycelium filaments although these may be 
absent in milder cases. 

In typical cases of senile vaginitis (Figs. 
4 and 5) there is a change in the type of epi- 
thelial cells from the usual cornified type to 
basal cells. Pus cells are usually present, 
the quantity depending upon the degree of 
inflammation. 

In severe cases the inflammation may be so 
great that the wet smear shows masses of pus 
cells and practically no epithelial cells of any 
type. A Papanicolaou smear to confirm the 
diagnosis and help exclude malignancy is 
desirable, particularly in those cases in which 
there is bloody discharge. 

Biopsy. If there is a cervical lesion with any 
suspicion of malignancy, a biopsy is taken at 
this time and placed into a ro per cent formalin 
solution. 

Pelvic. A careful bimanual and rectovaginal 
examination is now done to determine if there 
is any gross pelvic disorder. 


COMMENTS 


Each of the differential diagnoses is now 
separately considered in relation to the history, 
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Fic. 3. Wet smear in moniliasis. The presence of either 
budding spores or mycelia is diagnostic. 


physical examination and laboratory findings. 
Specific therapy is discussed in connection with 
each diagnosis. 

Physiologic Leukorrbea. An increased 
amount of clear, mucoid, non-irritating dis- 
charge may be seen at the time of ovulation, 
during pregnancy, before menstruation and as 
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cells and clusters of white cells. 


the result of pelvic congestion.*® This discharge 
is characterized by the absence of pus cells or 
pathogenic organisms and results from in- 
creased secretions chiefly from the endocervical 
and Bartholin glands. During pregnancy, in 
addition, a white, “clotted milk” discharge 
may be noted which when examined micro- 
scopically shows an abundance of squamous 
epithelial cells. 

No therapy is required beyond simple re- 
assurance in such patients except in those cases 
in which sexual factors play a role. The etiology 
of pelvic congestion is obscure and the physical 
findings are extremely variable. A valuable sign 
is thickening and tenderness of the uterosacral 
ligaments—the so-called “posterior parame- 
tritis.”” Although the cause may not be readily 
evident, faulty sex habits such as coitus inter- 
ruptus, unsatisfied sexual desires, prolonged 
sexual stimulation and emotional factors play 
an important role. In cases, therefore, in which 
there is an abundant clear mucoid discharge 
not associated with ovulation, the premenstrual 
period or pregnancy, a sympathetic attempt 
should be made to correct any abnormal sexual 
and emotional factors. 

Pathologic Leukorrbea. Lesions of the ex- 
ternal genitalia and vulva rarely cause discharge 
as a major complaint. An abscess of Skene’s 
duct or of Bartholin’s gland may occasionally 
be responsible. These lesions are best treated 
by the administration of antiobiotics and/or 
incision and drainage if necessary. 

Vaginitis is the most common cause of patho- 
logic discharge in women. Trichomonas vagi- 
nalis vaginitis is one of the most common causes 


Fic. 5. Severe senile vaginitis showing masses of 
white cells, only one basal cell. 


of leukorrhea seen in office practice. The source 
of infection is not clear. Symptoms vary from 
mild discomfort to intense itching, pain and 
dyspareunia associated with marked vulvo- 
vaginitis. Occasionally trichomonads may be 
demonstrated in the absence of symptoms. 

The discharge is characteristically frothy, 
greenish and purulent, with little if any mucus 
present. Diagnosis is made on wet smear as 
previously described. Some investigators do not 
believe that the trichomonad itself is the essen- 
tial pathogen involved but this is not of 
practical importance. 

Although there is no universally satisfactory 
treatment for all cases of trichomonas vagi- 
nitis, the insertion of antiseptic vaginal sup- 
positories or jellies preceded by highly acid 
douches usually proves satisfactory. Almost 
any of the treatments advocated will relieve 
symptoms while the patient is on therapy. The 
aim, however, is to use the kind of medication 
which will give the least number of recurrences 
after cessation of the treatment. Obviously no 
one method is successful for all cases. 

The following regimen is recommended: At 
the initial visit the diagnosis is made by micro- 
scopic examination of the wet smear. The 
vagina is exposed with a speculum and thor- 
oughly cleansed with one-half strength green 
soap solution, then sponged dry and insufflated 
with floraquin® powder. 

The patient is instructed in the technic of 
douching (i.e., lying down in the bathtub) and 
is advised to douche with a solution of 4 table- 
spoons of ordinary vinegar to 2 quarts of warm 
water immediately before retiring. 
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Following the douche, when in bed for the 
night the patient places two floraquin tablets 
into the vagina as high as her finger can reach. 
It is advisable that she wear panties to prevent 
soiling of bed clothes; sanitary napkins are not 
employed because of the irritation they may 
produce at this time. 

This home treatment is continued each night 
through two menstrual cycles. At the time of 
menstruation douches are omitted but the 
suppositories must be inserted. 

Following completion of. the foregoing ther- 
apy the patient stops all treatment for one 
week and returns to the office for re-exami- 
nation. If the patient has been entirely symp- 
tom-free and if there is no vulvovaginitis on 
examination or trichomonads in the wet smear, 
she is instructed to continue the insertion of 
floraquin suppositories during menstruation for 
the next six months. This is advised because 
reinfection is most common during the men- 
strual period. 

If at the time of re-examination trichomonads 
are still found in the wet smear, with or without 
recurrent symptoms, it is best to substitute 
another drug. A very good alternate is carbar- 
sone, one suppository each night, used the same 
way; douching is not essential with this drug.’ 
Among the many other drugs* which may be 
successful where others have failed are: deve- 
gan,® aldarsone,® vioform,® silver picrate, 
nylmerate jelly,® triple sulfa cream® and wes- 
thiazole jelly®. 

For the small percentage of cases that show 
persistent recurrence shortly after the cessation 
of any form of therapy, Cagos suppositories, 
one nightly, are recommended for prolonged 
use. These suppositories give symptomatic 
relief without cure. Recurrence has been as- 
cribed to foci in the male as well as to the 
patient’s own urinary tract. When there is per- 
sistent recurrence despite “‘adequate” therapy, 
examination of a catheterized urine specimen is 
indicated. The husband’s urine and prostatic 
secretions are examined for a possible source of 
reinfection.® 

Monilia vaginitis is another common cause of 
discharge in women and is often seen during 


* An occasional patient may become sensitive to a 
particular drug, especially to the arsenical group 
(carbarsone, aldarsone). This is manifested by in- 
creased irritation and pruritus while on medication. 
The patient should be warned to discontinue any 
therapy which aggravates her symptoms. 
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pregnancy. A large number, if not all, of so- 
called diabetic vulvovaginitis cases are of 
monilial origin. Inspection of the vaginal walls 
and cervix often reveals the typical cheesy, 
white plaques associated with a_ variable 
amount of vaginal and vulval inflammation. 

Diagnosis is made by finding the character- 
istic yeast spores and/or mycelia on the wet 
smear.t Direct scraping of the plaques is help- 
ful. (Fig. 3.) 

As with trichomoniasis, many drugs have 
been recommended for treatment. The follow- 
ing regimen has been found satisfactory: At the 
initial visit a vaginal speculum is inserted. The 
vagina is sponged free of discharge and care- 
fully painted with an aqueous solution of 2 per 
cent gentian violet. (One-half per cent gentian 
violet may be used for the occasional patient 
who is irritated by the 2 per cent solution). 
Propion-gel, 5 cc., as measured in the applicator 
supplied by the manufacturer, is inserted by 
the patient high into the vagina morning and 
night for two weeks, then each night for the 
next two weeks. The patient douches with 
2 quarts of warm water containing 6 table- 
spoons of baking soda each night before appli- 
cation of the jelly. It has been shown that 
monilial vaginal infections are frequently asso- 
ciated with avitaminosis,? and appropriate 
multivitamin preparation is given if signs of 
deficiency are present. 

Monilia vaginitis does not respond as quickly 
as trichomonas vaginitis to proper therapy. 
Thus one should keep in mind that it may be 
five to six days before an acute case experiences 
complete relief under treatment. 

Various other drugs have been recommended 
for the treatment of monilial vaginitis. These 
include alcoholic gentian violet applications, 
iodine douches, floraquin suppositories, gentia- 
jel,®© AVC cream, westhiazole jelly, etc. The 
important thing to watch for is sensitivity to 
medication manifested by aggravation of symp- 
toms while undergoing therapy. A different 
drug should be used if this occurs. 

Flare-ups of acute monilial vaginitis often 
occur when a patient takes chemotherapy for 
some other condition. This is because the anti- 
biotic (penicillin, aureomycin, etc.) eliminates 
normal vaginal flora, allowing fungi uninhibited 
growth. Treatment of the vaginitis will meet 


In milder cases mycelia “filaments” are often 
absent on wet saline smear; careful search will, however, 
reveal the tiny yeast spores. 
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with little success until the antibiotics are 
discontinued. 

Senile vaginitis is not primarily an infection 
but is due to atrophy of the vaginal mucosa 
resulting from the loss of ovarian function. The 
subsequent inflammatory changes may produce 
both leukorrhea and irritation. In addition, be- 
cause of the loss of elasticity of the mucosa 
small fissures and bleeding spots are often 
present and produce spotting or a blood-tinged 
discharge. For this reason as well as the pa- 
tient’s age, careful vaginal smears should be 
made to exclude malignancy, even though the 
wet saline smear shows the characteristic 
‘atrophy cells.” 

Senile vaginitis responds readily to the use of 
estrogen suppositories. Amniotin® suppositories 
(2,000 international units each) should be pre- 
scribed with directions to insert one high into 
the vagina each night for two weeks, then two 
to three times a week for the following month. 
As alternatives, stilbestrol tablets (0.5 mg.) or 
an estrogenic cream such as premarin® cream or 
dienestrol® may be used, particularly for the 
occasional patient who is sensitive to the 
glycerine base of amniotin suppositories. 

For the external pruritus often present 1 per 
cent phenol in cold cream gives relief. 

The oral or parenteral administration of 
estrogens is not advised in cases of senile 
vaginitis because of the greater tendency to 
produce bleeding from the uterus with systemic 
preparations. 

Gonorrbeal vulvovaginitis is encountered only 
in pediatric gynecology. The diagnosis is made 
by laboratory demonstration of gonococci on 
smear or culture. 

Prompt cure is effected by the parenteral 
administration of procaine penicillin, 300,000 
units in aqueous solution, daily for five days. 
Other antibiotics such as aureomycin, terra- 
mycin or chloromycetin may be used. Penicillin 
suppositories and estrogenic suppositories are 
not as effective. } 

Foreign bodies are rare in the adult woman, 
but a tampon or pessary may be forgotten and 
produce foul, unpleasant leukorrhea. The re- 
moval of the foreign body and the use of 
lukewarm cleansing douches and sitz baths 
cause prompt regression of symptoms. In senile 
cases estrogen suppositories aid in the healing 
of the pressure ulcers caused by neglected 
pessaries. 

In children, foreign bodies should never be 


forgotten as a cause of vaginitis and discharge. 
Careful inspection (with a small endoscope if 
necessary) will generally reveal the diagnosis.” 

Erosion of the cervix is a bright red lesion 
about the external os, composed of endocervical 
epithelium which has replaced the stratified 
squamous epithelium normally present in this 
area. Erosion most frequently follows post- 
partum or non-specific inflammation, occasion- 
ally gonorrhea. Hormonal factors (pregnancy 
erosion) or congenital factors (congenital ero- 
sion) may occur in the absence of inflammation. 

Early carcinoma of the cervix may resemble 
an erosion. If there is any doubt as to the 
diagnosis or if the erosion does not heal under 
therapy, biopsy is indicated. 

Endocervicitis is usually caused by non- 
specific organisms but gonorrheal disease should 
be kept in mind. The condition is almost in- 
variably associated with some inflammation of 
the fibromuscular tissue of the cervix. In 
typical cases a ribbon of pus may be seen 
exuding from the external os. There is often an 
associated erosion. One may also see variable- 
sized cysts on the cervix (Nabothian cysts), 
which are the result of healed or healing erosion. 
After childbirth simple lacerations or hyper- 
trophy of the cervix are common and require no 
treatment if uninfected. Similarly, eversion of 
the cervix is the result of deep bilateral lacera- 
tions and clinically resembles an erosion al- 
though no real erosion exists. 

Endocervicitis and erosion are best treated 
by electrocautery; for this purpose the nasal 
tip cautery is both satisfactory and safe.* The 
best time to cauterize is within one week after 
cessation of a menstrual period. In postpartum 
cases three months after delivery is a good time 
for treatment. 

A bivalve speculum is introduced and the 
cervical canal is wiped clean. If a mucous plug 
is present, an applicator saturated with “‘caroid 
powder” is placed into the cervical canal and 
slowly rotated to remove the plug. The rheostat 
of the cautery is turned on enough to make the 
cautery tip a cherry red color. Erosions are 
treated with radial cauterization using linear 
stripes, beginning at the external os and ex- 
tending 1g inch beyond the margin * the 
erosion. These stripes are placed about 14 inch 


* If gonorrhea is suspected or confirmed by culture, 
treatment should be deferred until a course of penicillin 
is given (300,000 units daily for five days) and all signs 
of acute cervicitis have subsided. 
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apart. After cauterizing the erosion the cautery 
tip is placed into the cervical canal up to the 
level of the internal os (where it meets resist- 
ance), so as to make a single line of cauteriza- 
tion in the canal. The location of this line may 
be arbitrarily chosen at 6 o’clock. If subsequent 
cauterization of the cervical canal is necessary, 
a different line is chosen after an interval of 
eight weeks. The radial cauterization of the 
external cervix may be done at shorter intervals 
if desired. 

The patient is told that following electro- 
cautery there is usually considerable discharge 
or spotting within two weeks. This may be 
minimized by the use of antiseptic jellies such 
as triple sulfa cream, one plunger-full nightly 
for two weeks; penicillin suppositories contain- 
ing 200,000 units each may be substituted. 

The most serious complications of cauteri- 
zation are stricture of the cervical canal and 
hemorrhage, as a result of too energetic treat- 
ment. These sequelae are rare when a fine, 
nasal tip cautery is properly used. For severe 
bleeding which occurs ten to fourteen days 
after therapy place a strip of oxycel gauze, or 
an applicator dipped in negatan® solution, di- 
rectly against the bleeding point and maintain 
pressure for several minutes. For stricture the 
cervix should be sounded and, if necessary, 
dilated every three months for one year fol- 
lowing treatment. 

Conization of the cervix is preferred when in 
addition to inflammatory disease there is 
marked hypertrophy of the cervix. This is best 
performed in a hospital. Electrocoagulation is 
not recommended for routine use. Other meth- 
ods of treatment of the diseased cervix, such as 
chemical caustics, dry ice, ionization, chemical 
antiseptics and antibiotics, may be employed 
by those skilled in their use. 

In gonorrbeal cervicitis careful questioning 
will usually elicit a history of sexual exposure. 
It is important to ask about associated symp- 
toms, such as dysuria and frequency, as well as 
to look for other stigmas of acute or chronic 
gonorrheal infection. The urethra, Bartholin’s 
glands and Skene’s ducts are palpated and 
milked for pus. Bimanual examination may re- 
veal thickened or tender adnexa from past or 
present infection. The cervical discharge is 
typically “creamy” and there may be associ- 
ated erosion. There is no vulvovaginitis, irri- 
tation or itching unless a vaginal infection 
coexists. 
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Diagnosis is made by demonstration of 
gonococci on smear or culture of the pus. 

The minimum treatment is parenteral ad- 
ministration of penicillin, 300,000 units daily, 
for five days. Smears and cultures from the 
urethra and cervix should be negative for 
gonococci on at least two subsequent occasions 
three to four weeks apart. Treatment by other 
antibiotics is under current investigation. 

The earliest symptom of carcinoma of the 
cervix is a discharge faintly tinged with blood. 
Vaginal smears may be used for screening but 
final diagnosis is made only by biopsy of the 
suspected lesion. 

In endometritis, postpartum or postabortal, 
a low grade infection of the endometrium fol- 
lowing delivery or abortion may produce an 
annoying, often foul discharge which is gener- 
ally blood-tinged. The history reveals a recent 
pregnancy, usually with low grade fever. Ex- 
amination reveals a tender, generally sub- 
involuted uterus. 

Treatment is with antibiotics. The drug of 
choice is one which will inhibit a wide range 
of micro-organisms, such as chloromycetin, 
aureomycin or terramycin, 250 mg. every four 
hours until all symptoms subside. Curettage 
may be indicated if placental retention is 
suspected. 

On rare occasions a resistant vaginal dis- 
charge may be caused by tuberculous endome- 
tritis. Such disease is found less frequently in 
the United States than in some other countries. 
Diagnosis is made by the demonstration of 
tuberculosis on endometrial biopsy. Recently a 
method for the culture of the organisms from 
vaginal secretions has been reported. !” 

Sloughing myoma or polyp is extremely rare 
and results in a foul, bloody discharge usually 
occurring after parturition or abortion. Bi- 
manual examination and speculum visualiza- 
tion help make the diagnosis. Such tumors are 
best removed in the operating room. 

Pyometria, which is often associated with 
cervical stricture and carcinoma of the endo- 
metrium, may cause persistent purulent dis- 
charge. Because it tends to occur in older 
women it may be confused with senile vaginitis. 
However, pyometria does not respond to 
estrogen therapy. 

The uterus is symmetrically enlarged and 
soft. Treatment is by cervical dilatation and 
drainage, and is best performed in a hospital 
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so that diagnostic curettage may be done 
simultaneously. 

In carcinoma of the uterine body, as in carci- 
noma of the cervix, the earliest symptom is 
discharge faintly tinged with blood. Vaginal 
smears obtained from the vaginal pool or by 
intrauterine aspiration may be used for screen- 
ing, but the final diagnosis is made by curettage. 

Debilitating disease requiring bedrest is often 
accompanied by an annoying discharge. Ex- 
amination of the secretions reveals no abnormal 
findings. While the cause is obscure, resump- 
tion of activity results in cure. 


SUMMARY 


1. A clinical classification and differential 
diagnosis of the causes of vaginal discharge are 
presented to simplify the office management of 
leukorrhea. 

2. The list of diagnoses is rapidly narrowed 
down by means of the history, physical exami- 
nation and laboratory findings. 

3. The most important single diagnostic test 
is the microscopic examination of the vaginal 
discharge in a saline drop. The wet smear will 
make the diagnosis in three of the most com- 
mon causes of troublesome leukorrhea, namely, 
vaginitis due to trichomonas, monilia and 
senile atrophy. 

4. Specific office therapy is discussed with 
each diagnosis. 


Blinick, Kaufman—Office Management of Leukorrhea 


5. A table for the differential diagnosis and 
therapy of leukorrhea is presented. 
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tion is often a difficult and at times a 

hazardous procedure. Any aid that can 
be given to the surgeon faced with the handling 
of such a case will be of value. Proctosigmoido- 
scopic examination is such an aid. Most sur- 
geons are experienced in the use of the sig- 
moidoscope and prefer to do this examination 
themselves, while others prefer to call on the 
proctologist. Physical examination, interpre- 
tation of x-ray films correlated with the clinical 
findings and evaluation of the history are the 
present means of arriving at a diagnosis in 
intestinal obstruction. We are of the opinion 
that proctosigmoidoscopic examination is of 
sufficient value to be routinely performed when 
intestinal obstruction is considered. 

It is standard practice on the surgical service 
of the Milwaukee County General Hospital 
for the proctologist to be called on all suspected 
cases of intestinal obstruction and to attend 
the deliberations incident to outlining the man- 
agement of such a problem. 

If the surgeon elects to have proctologic 
consultation, the proctologist has several things 
to offer which makes his consultation of value: 

(1) Help in reading the scout film of the 
abdomen which has been taken. The modern 
proctologist has had training in the interpre- 
tation of x-ray studies of the colon. He sees 
colon x-rays every day and perhaps can add 
something that the surgeon may have over- 
looked. (Of course, the radiologist would be of 
still more help to the surgeon in the interpre- 
tation of the films, but it has been our expe- 
rience that the majority of cases of suspected 
intestinal obstruction get to the hospital at 
night, when the radiologist is not available.) 

(2) Proctosigmoidoscopic examination: If 
the proctosigmoidoscopic examination is nega- 
tive, it will be a big help to the surgeon to know 
that the lower 12 inches of the bowel is free 
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of pathologic disorder and that the obstruction 
is higher than the 12-inch level. Armed with the 
information obtained from the proctosigmoido- 
scopic examination the surgeon can better out- 
line the procedure to be followed. At times the 
site of incision may be altered by the procto- 
logic findings. Often the examination will give 
findings that will alter the management of the 
case considerably. 

(3) An experienced opinion of the situation 
after examination of the patient and evaluation 
of the history. The proctologist is trained and 
experienced in the evaluation of a history rela- 
tive to the bowel function. 

Mclver,’ reporting on intestinal obstruction 
from the Massachusetts General Hospital, 
found that 10 per cent were due to neoplasm, 
5 per cent to intussusception and 4 per cent to 
volvulus. All of these conditions can at times 
be diagnosed by proctosigmoidoscopic examina- 
tion. Runyeon" states that 80 per cent of 
cancers of the bowel are in the sigmoid and 
rectum, and that go per cent of the cancers of 
the sigmoid and rectum are visible through the 
sigmoidoscope. Of the intussusception cases 75 
per cent occur in children with the ileocecal 
junction being the common site.” However, 
Granet® recently reported on sigmoidorectal 
intussusception, and believes that it occurs 
quite often. We often consider a tumor or polyp 
when thinking of large bowel intussusception 
such as the sigmoidorectal intussusception due 
to carcinoma of the sigmoid, as reported by 
Salvin.” The incidence figures on volvulus 
in intestinal obstruction vary considerably. 
Bruusgaard? states that 30 to 50 per cent of 
intestinal obstruction in Europe is due to 
volvulus, while in the United States it accounts 
for 10 per cent of the intestinal obstructions. 
This is considerably higher than the 4 per cent 
incidence reported by Mclver.’ As we will 
show later, proctosigmoidoscopy can be both 
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diagnostic and therapeutic in volvulus. Diver- 
ticulitis must be considered in the differential 
diagnosis of intestinal obstruction. Jackman 
and Buie in 1943° discussed the proctologic 
findings in diverticulitis and urged that procto- 
scopy be used as an aid in the diagnosis and 
differential diagnosis. The infectious granu- 
lomas which can cause obstruction can often 
be diagnosed by the proctoscopic picture or 
from the biopsy done at the time of procto- 
scopy. Among these would be included lympho- 
pathia venereum, tuberculosis and_schisto- 
somiasis.''!8 In the wide and varied field 
of obturation obstruction (foreign bodies, 
worms, meconium and the like) proctoscopy 
may give valuable information. In infants and 
children with intestinal obstruction we con- 
sider such conditions as megacolon, congenital 
atresia of the intestine” and imperforate anus.’ 
Often proctosigmoidoscopy is not possible or 
feasible, but at times it may contribute infor- 
mation of value to the surgeon in outlining the 
management of the case. 


CASE REPORTS 


Case. P.H.,aseventy-five year old white 
man, entered the hospital on October 22, 1951, 
with the complaint of chest pain. A diagnosis 
of bilateral pneumonia was made and confirmed 
by x-ray. Past history was that of regular bowel 
movements daily, with no complaints referrable 
to the gastrointestinal tract. On October 24th, 
the patient complained of generalized abdom- 
inal pain with slight distention. There had 
been no bowel movements since admission. 
The abdominal distention gradually increased 
and on October 27th surgical consultation was 
requested for possible intestinal obstruction. 
The surgical consultant thought that medical 
management was indicated, but asked for 
proctologic consultation and also that a flat 
plate of the abdomen be taken. 

X-ray was taken on October 27, 1951. Supine 
projection of abdomen revealed innumerable 
circular radiopacities present in the region of 
the cecum and various other portions of the 
abdomen representing enteric coated tablets. 
There was marked distention of the cecum, 
ascending colon, hepatic flexure and transverse 
colon up to the point of the splenic flexure. 
There were also several loops of slightly dis- 
tended small bowel in the left hemiabdomen. 

Impression was that a barium enema exam- 


ination be done on this patient to evaluate 
further the site and type of bowel obstruction. 

On October 27, 1951, proctologic consulta- 
tion was held. Digital: sphincter tone was poor. 
The ampulla of the rectum was filled with 
semi-solid stool. The fecal impaction was 
broken up and the patient expelled a large 
amount of soft stool. Impression was bowel 
obstruction due to fecal impaction. 

The patient was seen again by the surgical 
consultant on October 27th, with the following 
note: “‘Patient evacuated considerable stool 
while being proctoscoped. The abdomen is soft 
and the bowel sounds active. Impression: Fecal 
impaction.” 

The patient had no further bowel difficulties 
after several enemas. On checking the medi- 
cations prescribed it was found that the patient 
was receiving ammonium chloride, gr. xxx 
four times a day. 

Comment: In this case the proctosigmoido- 
scopic examination was both diagnostic and 
therapeutic and obviated the need for addi- 
tional surgical consultation. Mullarkey'® and 
Carmel’ point out the surgical significance of 
fecal impaction and stress that it should 
always be considered in the differential diag- 
nosis of intestinal obstruction. They both cite 
cases in which exploratory laparotomy was 
done, only to find that the intestinal obstruc- 
tion was due to fecal impaction. Schwade'® 
reports fecal impaction due to enteric coated 
pills. The finding of radiopacities in the bowel 
and the fact that this patient was receiving 
ammonium chloride in large doses leads us to 
believe that the medication was a factor in 
the production of fecal impaction. 

Case u. S. S., a seventy year old white 
man, entered the hospital on January 18, 1952, 
with the chief complaint of no bowel movement 
for two weeks. The patient had had consti- 
pation for the past five years, gradually becom- 
ing more severe. A barium enema examination 
had been done several weeks prior to admis- 
tion. There had been no pain or rectal bleeding, 
and in the past year the patient lost 20 pounds 
in weight. The patient’s only illness was a 
peptic ulcer ten years previously, which was 
controlled by diet. Physical examination re- 
vealed a well developed, well nourished man, 
with mild respiratory distress while lying in 
bed; suggestive cyanosis of the lips and a warm, 
dry skin. The only positive findings were as 
follows: abdomen distended; bowel sounds 
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normal; no palpable masses; and an annular 
hard rectal stricture. Impression was bowel 
obstruction. 

The patient was referred for proctosigmoido- 
scopic examination on January 18, 1942, as a 
questionable intestinal obstruction, and to 
rule out carcinoma of the rectum. Digital: hard 
fecal impaction, rectal stricture just above 
anorectal line. Impression was (1) rectal stric- 
ture; (2) fecal impaction. On January 19, 1952, 
under caudal anesthesia a posterior sphincter- 
otomy was performed and the fecal impaction 
removed by manual extraction and lavage. 
Multiple scarring suggestive of postoperative 
scarring from previous anorectal surgery was 
noted, and it was believed that the stricture 
was a postoperative one. There was con- 
siderable language difficulty and the history 
as obtained from the patient was inadequate. 
The postoperative course was complicated by 
reluctance and inability of the patient to move 
his bowels, with multiple enemas and bulk laxa- 
tives being needed. 

Comment: This case is similar to Case 1 in 
that both patients had fecal impaction. Both 
patients were seen by the Proctology Depart- 
ment as suspected intestinal obstruction cases. 
Case 11, however, had anorectal disorder in the 
form of a rectal stricture that was the etiologic 
factor in the production of the fecal impaction. 
Surgery was indicated but the indicated surgery 
was anorectal rather than abdominal. 

Case 1. A. G., a seventy-four year old 
white woman, entered the hospital on October 
24, 1951. She had had constipation requiring 
cathartics for the two weeks prior to admis- 
sion; previously bowel habits were normal. 
Three days before admission crampy pain 
which was intermittent developed in the 
abdomen and gradually increased in severity. 
Vomiting occurred one day later and the 
patient was unable to retain anything by 
mouth, including water. The last bowel move- 
ment had been on October 20, 1951. The 
patient had not been passing gas, denied any 
diarrhea or blood in stool except for bleeding 
hemorrhoids years ago. There was a weight loss 
of 18 pounds in the past two years. Past 
history disclosed gallbladder surgery fifteen 
years ago and appendectomy twenty-five years 
ago. Physical findings revealed a well developed, 
fairly well nourished woman in obvious dis- 
tress. The abdomen was distended, especially 
in the lower half, with diffuse tenderness; 
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rebound activity was present in all quadrants, 
with no palpable masses. Bowel sounds: occa- 
sional prolonged rushes followed by no tones, 
then occasional faint metallic tone. Impression 
was bowel obstruction. 

The patient was seen by Proctology Depart- 
ment on October 24, 1951. Sigmoidoscopy to 
a 25 cm. level revealed a normal mucosal 
pattern. There was a very small amount of 
tarry stool in the lumen; however, patient had 
been taking iron. Impression was bowel ob- 
struction higher than 10-inch level. X-ray and 
barium enema were done on October 24, 1951. 
A Miller-Abbott tube was noted in situ in the 
cardiac portion of the stomach. There was 
moderate to marked distention of multiple 
segments of small bowel but no evidence of dis- 
tention of any portions of the large bowel. 
Contrast visualization of the large bowel re- 
vealed the various segments of the large bowel 
to be normally outlined and to have a normal 
mucosal pattern. Impression was small bowel 
intestinal obstruction; normal barium enema. 

On October 25, 1951, an exploratory lapa- 
rotomy was performed. Diagnosis was small 
bowel obstruction in the ileum due to volvulus 
and adhesive bands. Surgery included small 
bowel resection and enteroenterostomy. 

Comment: This case illustrates negative proc- 
tosigmoidoscopic findings which, combined 
with the x-ray findings and the history of 
previous abdominal surgery, made the surgeon 
fairly certain he would find a small bowel 
obstruction, probably due to adhesions. We 
believe that the surgeon was supported by 
the positive knowledge that there was no lower 
bowel disorder, and the decision to perform an 
exploratory lIaparotomy was more readily 
made. Of 368 cases of intestinal obstruction 
reported by Flesch-Thebesius‘ 44 per cent were 
due to adhesive bands. 

Case iv. A. P., a forty-seven year old white 
woman, entered the hospital on February 3, 
1952, with the chief complaint of diarrhea of 
five weeks’ duration. After a complete work-up 
a diagnosis of ulcerative colitis was established. 
The patient failed to make progress on routine 
supportive treatment and ran a toxic course. 
Medical ileostomy was instituted but the 
patient continued to make no response to 
treatment. She was still passing eight to ten 
watery, bloody stools per day and appeared 
toxic. At this time there was transient abdom- 
inal distention. On February 23rd ACTH 
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therapy, 15 units every six hours, was started. 
On February 26th, the patient felt a little 
better but was still having six to seven watery 
stools a day; the abdominal distention had 
increased and pitting edema of the extremities 
was present. With the increasing distention an 
intestinal obstruction was considered and 
repeat proctoscopy requested. The patient 
was seen by the Proctology Department on 
February 27th, and the sigmoidoscope was 
passed to a 30-cm level. The mucosa was 
typical of ulcerative colitis with ulceration and 
pseudopolyp formation. The bowel lumen was 
adequate or enlarged to this level, and no point 
of obstruction could be found. On February 
27th, x-ray examinations of the abdomen 
(taken before proctosigmoidoscopy) showed gas 
in the cecum, transverse colon and sigmoid 
region, with marked distention. There were 
several segments of small bowel that were 
somewhat dilated on the basis of incompetent 
ileocecal valve. Barium was present in the 
cecum due to previous barium enema. Impres- 
sion was adynamic large bowel. Barium enema 
(after proctoscopy): After rectal administration 
of a thin barium suspension the sigmoid and 
ascending, transverse and descending colon, 
as well as the cecum, were outlined. The sig- 
moid, transverse colon, descending colon and 
cecum were markedly dilated, but there was 
no evidence of obstruction at any point in the 
large bowel. Impression was adynamic ileus 
of the large bowel with incompetence of ileo- 
cecal valve and gas in the small intestine. On 
March 4, 1952, surgery was performed. Upon 
opening the peritoneal cavity a large amount 
of fibrinopurulent fluid was found. A pinpoint 
perforation of the cecum was found and closed 
by means of interrupted Dulox suture. Ileos- 
tomy was done. 

Comment: Here again the proctosigmoido- 
scopic examination was negative as far as 
findings of intestinal obstruction was con- 
cerned. The flat plate of the abdomen taken 
before the proctosigmoidoscopic examination 
was suggestive of an intestinal obstruction in 
the region of the sigmoid, and only after con- 
ference with the Proctology Department was 
the diagnosis of adynamic ileus of the large 
bowel made. The barium enema on February 
27th was done to substantiate the adynamic 
ileus diagnosis. We do not believe that the 
ACTH therapy was a factor in the production 
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of the adynamic bowel. The distention was 
noted before the ACTH was started, and it 
is believed that the ileus was secondary to the 
perforation noted in the cecum. According to 
Bargen' the three common causes of per- 
forating lesions of the large intestine are: (1) 
diverticulitis; (2) carcinoma and (3) ulcerative 
colitis. Before the fact of an adynamic ileus 
was established a stenosing lesion secondary 
to the ulcerative colitis was considered. 
Marshak, Lester and Friedman* have reported 
megacolon as a complication of ulcerative 
colitis and give several illustrative cases. In this 
case the proctosigmoidscopy perhaps was of 
more help to the radiologist than to the 
surgeon. 

Case v. J. K., a seventy-five year old 
white man, entered the hospital on October 12, 
1951, with the entering complaint of diarrhea 
and vomiting. He had been dismissed from 
the hospital two weeks before after complete 
work-up that was essentially negative other 
than a barium enema impression of diverticu- 
losis of the sigmoid. The diarrhea was of five 
days’ duration with six to eight light brown 
stools per day. He had pain in left lower 
quadrant and vomiting, but had no blood in 
stools. The abdomen showed some gaseous 
distention. There was tenderness and some 
rigidity localized to left lower quadrant. No 
palpable masses were present; normal to hyper- 
active bowel sounds. Impression was acute 
enteritis and diverticulitis. 

Progress notes: (October 13, 1951) The 
patient had had one bowel movement since 
admission, which was diarrheal. Singultus con- 
tinued but there had been no vomiting since 
admission. (October 15, 1951) Distention was 
noted. The patient had had no bowel move- 
ment since October 13th. Bowel sounds were 
practically absent. Emesis occurred that morn- 
ing. At surgical consultation the impression 
was complete large bowel obstruction in the 
rectosigmoid, with reflux into small bowel. 
(A previous barium enema on September 27, 
1951, had revealed diverticulosis of the sig- 
moid.) X-ray of the abdomen showed gas, with 
moderate distention in the region of the sig- 
moid, descending colon, transverse colon, 
ascending colon and cecum. There was also 
some gas in portions of the ileum, with moder- 
ate distention. Impression was that the afore- 
described findings represented a large bowel 
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intestinal obstruction with a reflux of gas 
into the small bowel. The site of obstruction 
was in the sigmoid colon. 

Proctologic consultation was held on October 
15, 1951. Digital: The prostate was large and 
firm, tone normal. At the tip of the finger 
anteriorly there was a resistance which felt 
like an extra rectal mass, but was too high to 
evaluate. Sigmoid: At a 54-inch level two small 
diverticula were seen on the posterior wall and 
inspissated stool was expressed. At 51% inches 
a large diverticulum was seen to contain puru- 
lent material. The rectal ampulla was full of 
foul-smelling mucopurulent material. Impres- 
sion was diverticulitis, with abscess. Surgery 
was suggested. 

That evening a transverse colostomy was 
performed. No attempt was made to explore 
the abdomen. The patient’s course was down- 
hill and he expired on October 23, 1952. 

Comment: The previous admission with an 
x-ray diagnosis of diverticulosis gave the 
diagnostic team an advantage in determining 
the etiologic factor in this intestinal obstruc- 
tion. The findings on proctosigmoidoscopic 
examination of diverticula and mucopurulent 
material in the ampulla helped to substantiate 
the diagnosis of diverticulitis. Mindful of the 
fact that diverticulitis can be complicated by 
carcinoma, as recently reported by Rowe and 
Kollmar,'* the surgeon was given assurance 
when the proctosigmoidoscopic examination 
was reported to him. He could now plan a two- 
stage procedure with no time limit as to when 
the second stage should be done. Unfor- 
tunately, the patient did not survive the 
emergency procedure. 

Case vi. P. A., a seventy-two year old 
white man with diabetes, entered the hospital 
on September 20, 1951, with a complaint of 
no bowel movement for three days and pro- 
gressive swelling of the abdomen. Pain was 
minor and the patient had been unable to 
pass gas. He vomited three times a day before 
admission but there was no emesis on the day 
of admission. The patient had a similar episode 
in May, 1951. A diagnosis of volvulus of the 
sigmoid was made. Exploratory laparotomy 
was done, with surgical reduction of volvulus. 
Past history disclosed appendectomy had been 
performed in 1920. Physical examination re- 
vealed a well developed, well nourished man 
in no distress. The abdomen was greatly dis- 
tended, tympanitic and non-tender, and bor- 
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borygmi were present. Impression was intes- 
tinal obstruction due to recurrent volvulus. 

The patient was seen by the Proctology 
Department on September 20, 1951. He was 
sigmoidoscoped to a 10-inch level. A colon 
tube was threaded through the scope and a 
large amount of gas and liquid feces were 
expelled; tube was taped into place. 

X-ray of the abdomen on September 21, 
1951, showed several loops of markedly dis- 
tended large bowel present in the regions of 
the cecum and transverse colon. There was a 
moderately distended loop of large bowel 
representing the descending colon. A _radi- 
opaque tube was present, extending from the 
region of the rectum into the sigmoid colon, 
revealing a marked redundancy of the sigmoid 
colon. 

Impression was that these findings repre- 
sented a large bowel obstruction. In view of 
the patient’s previously proven findings of 
volvulus of the sigmoid colon this must -be 
considered as a possibility of being the etio- 
logic factor at this time. 

From September 20th until the 28th, the 
patient was fine, with a soft abdomen and no 
vomiting. He had daily bowel movements until 
September 28th, when distention recurred. He 
was seen again by the Proctology Department 
on September 29th. Complete examination was 
repeated, and at a 10-inch level there was an 
area of discoloration of the mucosa (hyperemic 
and dark red). The colon tube was passed 
beyond the end of the scope and a large 
amount of flatus and liquid feces were 
passed. 

On September 28th, x-ray, flat plate and 
left lateral decubitus projections of the ab- 
domen showed marked distention of various 
segments of the large bowel, predominantly 
in the region of the sigmoid colon, which 
revealed a large, circular type of configuration. 
No definite evidence of gas in the small bowel 
was visualized. 

Impression was that these findings repre- 
sented a large bowel obstruction secondary to 
a volvulus of the sigmoid colon. 

The patient remained free of distention. 
Elective resection was decided upon and the 
patient was prepared with transfusions and 
bowel preparation (aureomycin). On October 2, 
1951, anterior resection of the sigmoid with 
end-to-end anastomosis was done; 45 cm. of 
sigmoid colon was removed. 
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H.N., a fifty-five year old Negro, 
entered the hospital on October 21, 1951. He 
had been transferred from the Hospital for 
Mental Diseases, where he had been hospital- 
ized for paresis. The patient was disoriented 
and no history was available. Physical exami- 
nation revealed a well developed and well 
nourished man. His abdomen was markedly 
distended, with hyperactive peristalsis. Audible 
rushes were heard; peristaltic sounds were very 
high pitched and tinkling in character. The 
veins over the lower and upper abdomen were 
distended. Impression was bowel obstruction. 

The patient was seen by the Proctology De- 
partment on October 21, 1951. Digital: The 
prostate was small, poor tone. Just above the 
prostate there was a soft, fluctuant, edematous 
area, possibly due to extrarectal pressure. 
Sigmoid: To 12 inches, mucosa was pale but 
otherwise normal. Impression was: (1) volvu- 
lus; (2) neurogenic ileus. Barium enema was 
suggested. Colon tube was inserted through 
sigmoidoscope. 

Supine and upright x-rays of the abdomen 
on October 21, 1951, (before proctoscopy) 
revealed marked distention of the entire large 
bowel. There was a hairpin turn present in the 
region of the sigmoid colon, which was also 
markedly distended. No evidence of gas in any 
of the segments of small bowel was seen. 

Impression was that these findings represent 
a complete large bowel intestinal obstruction, 
and the configuration of the sigmoid colon is 
most consistent with a volvulus as the etiology 
of the obstruction. 

Barium enema was done on October 21, 
1951 (after proctoscopy). Contrast visualiza- 
tion revealed a marked redundancy of the 
sigmoid colon, which was noted to extend up to 
the level of the first lumbar vertebra and then 
coil upon itself and extend down into the pelvis, 
making a turn in this region and extending 
upward as the descending colon and splenic 
flexure. Impression was volvulus of the sigmoid. 

Progress notes: (October 21, 1951, 2:30 P.M.) 
Patient greatly improved following deflation 
by Proctology Department. (October 21, 1951, 
8:00 p.M.) Patient was afebrile. X-rays prior to 
proctoscopy showed dilatation of the large 
bowel. That night abdomen was soft and 
non-tender; bowel sounds were present. X-ray 
was made on October 23, 1941, (flat plate 
and upright projections). 

Impression was that these findings represent 


reduction of the previously described large 
bowel obstruction, secondary to volvulus of the 
sigmoid colon. 

The patient was given multiple blood trans- 
fusions and electrolyte balance restored. After 
adequate bowel preparations an anterior resec- 
tion of the sigmoid with end-to-end anatomosis 
was done on November 21st. 

Comment: In these two cases the procto- 
sigmoidoscopic examination again was both 
diagnostic and therapeutic. Decompression of a 
volvulus is discussed very completely by Bruus- 
gaard.* We have found it to be a very valuable 
procedure. Often an abdominal emergency, as 
herein illustrated, can be converted into an 
elective procedure. This allows for adequate 
preparation of the patient by restoring elec- 
trolyte balance, preparing of the bowel for 
colon surgery and, if indicated, building up the 
blood to normal levels. The surgery when done 
is not as hazardous, and the patient’s post- 
operative course is much easier. 

Case vil. A. W., a seventy-three year old 
white man, entered the hospital on February 7, 
1952, with the chief complaint of vomiting of 
three days’ duration, with pain in the abdomen. 
For two weeks prior to admission the patient 
had had no bowel movements and during the 
preceding year had had to take one to two 
laxative pills a week. One week before admis- 
sion the patient had a sudden onset of colicky 
pain in the left upper quadrant, with general- 
ized abdominal pain. He first noticed swelling 
of the abdomen eight days before admission. 
Prior to this he had had regular bowel move- 
ments once or twice a day. He had noticed 
slight rectal bleeding. There was no pain 
associated with bowel movement and no pre- 
vious bowel difficulties. The patient had not 
lost weight. Physical examination revealed a 
well developed, well nourished man in moder- 
ate distress. The abdomen was distended and 
obese, with no masses. The kidney, liver and 
spleen were not palpable. Bowel sounds were 
hyperactive and high pitched and there was 
generalized tenderness. Impression was: large 
and small bowel obstruction, etiology unknown. 

The patient was seen by the Proctology De- 
partment on February 8, 1952. Sigmoid: To 
25 cm. level; at 5 inches on anterior wall there 
was a sessile 1 by 1 by 0.5 cm. polyp, and a 
second 3 mm. sessile polyp. Bloody stool was 
present in the bowel lumen at 25 cm. level. 
Impression: (1) rectal polyps, two; (2) possible 
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obstructing lesion just above level of scope 
(carcinoma). Barium enema was advised and 
larger polyp biopsied. Examination should be 
repeated with longer sigmoidoscope. 

X-ray of the abdomen on February 7, 1952 
showed many loops of dilated small bowel. 
There was a segment of large bowel that was 
dilated, extending from the cecum to the splenic 
flexure. No gas was present along the descend- 
ing colon or rectum. Impression was large 
bowel obstruction. 

Barium enema was done on February 9, 
1952. After the retrograde instillation of a thin 
barium suspension the barium outlined the 
rectum and lower portion of the sigmoid. In the 
sigmoid the barium made an abrupt stop, and a 
small trickle of barium was seen to pass through 
a stenosing lesion. The proximal portion of the 
sigmoid showed overhanging edges and the 
defect measured approximately 4 inches in 
length. The remaining bowel was not outlined. 
Impression was annular constricting carcinoma 
of the sigmoid. 

The patient was seen again by the Proctology 
Department on February 9, 1952. Re-examina- 
tion was done with a 12-inch scope which was 
passed to a 30 cm. level. At 30 cm. there was 
an ulcerated annular lesion; biopsy was taken. 

Pathologic report: Biopsy of bowel polyp 
showed development of adenocarcinoma; bi- 
opsy of annular lesions also showed adeno- 
carcinoma. 

On February 11, 1952, cecostomy was done. 
No attempt was made to explore the abdomen. 
Postoperative course was satisfactory other 
than elevated non-protein nitrogen. Electro- 
lyte balance was restored. On February 17, 
1952, while eating lunch, the patient became 
nauseated, vomited, had difficulty breathing 
and expired. Diagnosis was coronary occlusion. 

Comment: Often, when the intestinal obstruc- 
tion is due to a carcinoma, the obstructing 
lesion can be felt on digital examination. In this 
instance the lesion could not be felt. Although 
the original examination did not reach the level 
of the obstructing lesion, the finding of multiple 
polyps and bloody mucous in the bowel lumen 
was presumptive of carcinoma. The biopsy 
of the larger polyp showed adenocarcinoma. 
Rankin and Conger!” have stressed the possi- 
bility of multiple carcinomas of the colon. By 
obtaining a biopsy of the obstructing lesion 
the correct diagnosis was established. Although 
the proctosigmoidoscopic examination often 
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does not alter the need for emergency surgery, 
it usually establishes the diagnosis. With a 
positive diagnosis it might give the surgeon 
time to prepare his patient properly and thus 
reduce the likelihood of postoperative com- 
plications. Knowing with what he is dealing 
the surgeon is better prepared to meet the 
situation adequately. 


SUMMARY 


Any aid that can be given to the surgeon 
faced with the problem of intestinal obstruc- 
tion is of value. The proctosigmoidoscopic 
examination is such an aid. A proctosigmoido- 
scopic examination should be a regular part 
of the work-up when intestinal obstruction is 
suspected, as it has diagnostic and often 
therapeutic value. Several illustrative cases are 
presented to support this contention. 
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Statistics show that splenectomy is very valuable in the therapy of 
congenital hemolytic jaundice and in thrombocytopenic purpura. These 
are known as definite instances of primary hypersplenism; however, so is 
congestive splenomegaly, yet splenectomy does not always give favorable 
results in such cases. According to recent studies at the Mayo Clinic by 

Miller and Hagedorn, splenectomy is also useful in many selected cases of 
4 secondary hypersplenism, such as acquired primary hemolytic anemia, as 
well as for special instances of splenomegaly. However, careful bone marrow 
studies should precede any such operation. In performing splenectomy 
careful exploration should also be done because often accessory spleens are 
present and these must be removed; otherwise the postoperative results 

will be unsatisfactory. (Richard A. Leonardo, M.D.) 
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CARCINOID OF THE RECTUM* 


A REPORT OF THREE CASES 


Paut C. Morton, M.D. AND Rospert W. Fraser, M.D. 
New York, New York 


NTIL the past decade carcinoid of the 
| | rectum has been a relatively rare 
pathologic lesion. Since this time, 
however, a progressive awareness of carcinoids 
of the rectum as a frequently unsuspected but 
potentially malignant lesion has been demon- 
strated in various case reports. The total num- 
ber of reported cases now numbers sixty. With 
more frequent examination of excised rectal 
tissue and recognition by pathologists of the 
peculiar architecture of carcinoids, we believe 
we will have an increased incidence of the 
lesion. 

There has been considerable confusion con- 
cerning the nomenclature of these tumors. 
The same pathologic entity that by 1907? was 
christened a carcinoid of Oberndorfer is also 
known as a neurocrine tumor and an argen- 
taffinoma, the latter despite the fact that, when 
located in the rectum, the granules do not 
show the same proclivity to stain deeply with 
silver salts as do the same tumors when located 
in other portions of the gastrointestinal tract. 
It is agreed generally, though, that carcinoids 
arise from the chromaffin system of the intes- 
tinal mucosa. 

Horn in 1949‘ found, in a study of fifty-six 
cases of carcinoids of the rectum, five in which 
distant lymphatic or hematogenous metastases 
were present at the time of the initial examina- 
tion. The primary focus in the rectum had 
been asymptomatic. Rosser in 1951° reported 
another case of metastatic disease from a silent 
focus in the rectum. It may be assumed that 
approximately 1o per cent of the cases of car- 
cinoid of the rectum will continue to infiltrate 
or metastasize and to all purposes conduct 
themselves like an adenomatous carcinoma of 
the rectum, although it takes a far greater 
period of time for the disease to run its course, 
as patients have been known to live for years 
in the presence of abdominal metastases. These 
slowly lethal characteristics of the carcinoids 


have led Brunschwig,' Stout,® and Erlich and 
Hunter? to believe that local removal was the 
procedure of choice. Shepard’ and Strug be- 
lieve that since carcinoid in this location may 
show the same invasive and metastasizing 
characteristics as other slowly growing malig- 
nancies, a more aggressive approach should be 
made to the problem. We have not found any 
case in which a deliberate abdominal-perineal 
resection was performed, although several have 
been reported when the biopsies erroneously 
were reported as carcinoma rather than 
carcinoid.’ 

The difficulty in determining the type of 
treatment is to no small extent due to the 
pathologist’s inability to determine on section 
just which lesions will metastasize and which 
will not. Thus it falls to the surgeon to exercise 
a constant vigilance over patients who have 
had carcinoids removed and check indefinitely 
with a proctoscope and barium air studies for 
recurrences. 

Pearson and Fitzgerald® have described the 
characteristics of carcinoid of the rectum. The 
tumor generally originates asa small submucosal 
nodule which slowly increases in size and 
eventually may present itself as a pedunculated 
or sessile polyp. This later may develop into a 
fungating or stenosing lesion of the rectum with 
ulceration. One of the commonest attributes of 
these carcinoids, however, is that they retain 
an intact mucous membrane in the earlier 
stages. 

The small submucosal nodule, unless ob- 
vious metastases are present, should be com- 
pletely removed, preferably with electro- 
coagulating snare technic. 

The treatment of this lesion differs in no way 
from that of any polyp of the rectum which can 
be removed by inclusion within an electric 
snare. It has been our conviction that biopsy 
of a polypoid lesion of this size is unjustified. 
The initial treatment should be the definitive 


* From the Department of Surgery, St. Luke’s Hospital, New York, N. Y. 
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Fic. 1. Low power photomicrograph showing char- 
acteristic arrangement of the groups of neoplastic 
cells. In this tumor there is an attempt at acinus 
formation. The mucosa is invaded but not ulcerated. 
Carcinoid cells extend to the line of amputation. 


treatment. This means complete and thorough 
removal. The entire specimen is considered as 
the biopsy material. 

Three additional cases of carcinoid of the 
rectum, all of which have been diagnosed post- 
operatively during the past year at St. Luke’s 
Hospital, New York City, are reported herein. 


CASE REPORTS 


Case 1. A sixty-five year old white man 
presented himself for examination with a com- 
plaint of bleeding from the rectum of one year’s 
duration. At physical examination abnormal 
findings were confined to the rectum and anus. 
The patient had prolapsing, ulcerated hemor- 
rhoids, grade 111, on the basis of grade rv as the 
most severe. In addition to severe hemorrhoids 
proctoscopic examination revealed a small 
polyp of the rectum measuring 0.5 cm. in 
diameter with a short pedicle. This was not 
ulcerated and was covered with smooth 
mucosa. A barium enema with air contrast 
was reported as negative for other lesions. 

The polyp described was removed with the 
electrocoagulating snare and the base further 
coagulated. A hemorrhoidectomy was then 
performed with sharp dissection of external 
hemorrhoids, application of clamp to internal 
hemorrhoidal tissue. A suture ligature was 
applied around the apex of the mucosa at the 
tip of the clamp to control hemorrhage, after 
which the hemorrhoidal tissue held in the 
clamp was cauterized. Three areas were so 
treated. 


Fic. 2. Low power photomicrograph showing pedun- 
culated carcinoid polyp. The mucosa is stretched over 
tumor mass but not invaded by it. 


When the clamp was removed from the third 
area, a small 0.25 cm. elevation of the mucous 
membrane at the apex of the area removed was 
noted. This was not ulcerated and lay 0.5 cm. 
above the site of the hemorrhoidal excision. No 
major significance was attached to this finding. 
The supposed polyp was grasped with a tooth 
forceps, elevated, and a small straight clamp 
placed across the base of the elevated mucosa. 
The mass was removed and a fine catgut suture 
was applied to control bleeding. Three speci- 
mens, hemorrhoids and two polyps were 
labeled and sent to be examined. The patient’s 
convalescence was uneventful. 

Pathologic reports of the tissue showed the 
first polyp removed to be an adenomatous 
polyp. The last specimen removed proved to 
be a carcinoid tumor of the rectum. (Fig. 1.) 
Pathologic tissue was found at one cut edge of 
this specimen. Further excision was indicated. 

A second operation was performed twelve 
days after the first procedure. An area which 
was the site of the carcinoid was widely excised 
but the pathologic report failed to show any 
tumor on section. 

Periodic examinations every three months 
were carried out, with no evidence of recur- 
rence. Ten months later a routine examination 
was made. An area of induration was found 
running longitudinally upward from the muco- 
cutaneous line for a distance of 2 cm. which was 
studded with hard nodules about 1 mm. in 
diameter. This area was not the site of the 
original tumor but lay along an edge of the 
area excised at the second operation. The 
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+ 
Fic. 3. Low power photomicrograph showing sessile carcinoid polyp. Neoplastic elements grow into but do not 


destroy the mucosa, and also are seen at the line of amputation. 


Fic. 4. High power photomicrograph showing masses and anastomosing cords of uniform polygonal cells with 
round, vesicular nuclei. There is little gland formation. Separating these cords and masses is a moderately 
abundant supporting stroma composed of smooth muscle and collagenous tissue. The smooth muscle is disrupted 


muscularis mucosa. 


following day this area was removed. Patho- 
logic examination did not show any tumor but 
did show a foreign body reaction in each of the 
nodules. The patient’s convalescence was 
uneventful. 

Case u. A fifty-four year old white man 
presented himself for examination with a com- 
plaint of indefinite, vague rectal pains of mild 
severity of three weeks’ duration. There had 
been slight bleeding from the rectum with bowel 
movements for several years. 

Proctoscopic examination showed a small 
0.5 cm. lesion resembling a polyp with a pedicle 
at 11 cm. from the anal outlet. Carcinoid of the 
rectum was considered as a diagnosis. 

The lesion was removed with the electro- 
coagulating snare. The mucous membrane at 
the base was loose and, with funnel tip suction, 
the lesion was pulled through the snare to 
insure adequate removal. Pathologic report 
was carcinoid of the rectum. (Fig. 2.) 

Air contrast barium enema two weeks after 

-removal of the lesion showed another lesion, 
resembling a polyp, located in the sigmoid 
colon. A second series of x-rays will be taken 
soon. If this lesion can be redemonstrated in the 
same area, colotomy with local excision will be 
advised. 

Case 1. A thirty-eight year old white 
woman presented herself for examination with 
a chief complaint of a sore, discharging right 
nipple of two months’ duration and an inci- 
dental complaint of occasional bleeding from 
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the rectum which accompanied bouts of 
constipation. 

At physical examination the abnormal find- 
ings were confined to the right breast and the 
rectum. There was a 3 cm. area of crusted 
excoriation on the right nipple but no tumor 
was palpable in the deeper area of the breast. 
In the rectum there were a few skin tabs but no 
internal hemorrhoids. At a distance of 4 cm. 
from the anal outlet there was a sessile polyp 
which measured one cm. in diameter. No 
additional pathologic disorder could be demon- 
strated in the remainder of the large bowel. 

Under general anesthesia a generous and 
deep biopsy was taken of the right nipple and 
breast. Pathologic report on this tissue was 
simple inflammation of the nipple and pro- 
ductive, chronic mastitis of the breast tissue 
proper. Two days later, without anesthesia, the 
polyp in the rectum was removed with the elec- 
tric snare. At this time the polyp appeared 
hemorrhagic but there was no ulceration or 
induration of the base. (Figs. 3 and 4.) Follow- 
up examination ten months after this pro- 
cedure did not show any abnormal findings 
despite the fact that pathologic examination 
demonstrated neoplastic elements at the site 
of the amputation of the polyp. 


SUMMARY 


1. Three cases of carcinoid of rectum are 
reported. 
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2. All small lesions of rectum should be com- 
pletely removed and entire specimen con- 
sidered biopsy material. 

3. Periodic examinations of patients from 
whom carcinoid tumors have been removed are 
indicated and should include barium enema 
with air contrast. 

4. All tissue removed from anus and rectum 
should be subjected to pathologic examination 
to insure proper diagnosis and subsequent 
treatment. 

5. Carcinoid of the rectum must be con- 
sidered in any pathologic report of a rectal 
lesion showing intact mucous membrane with 
underlying tumor tissue suggesting carcinoma 
of rectum. A correct evaluation of the lesion 
may avoid unnecessary resection of the 
rectum. 


REFERENCES 


. Brunscuwic, A. Argentaflin tumors (carcinoids) of 


the rectal colon. J. A. M. A., 100: 1171, 1933. 


. Exuriicn, J. C. and Hunter, O. B. Tumors of the 


gastrointestinal tract; A survey of 813 in persons 
of military age during World War u. Surg., Gynec. 
er Obst., 85: 98, 1947. 


. Ewinc, J. Neoplastic Diseases, a Treatise on 


Tumors, 4th ed. Philadelphia and London, 1940. 
W. B. Saunders. 


. Horn, R. C., Jr. Carcinoid tumors of the colon and 


rectum. Cancer, 2: 816, 1949. 


. PEARSON, C. and FirzGeratp, P. J. Carcinoid 


tumors of the rectum. Ann. Surg., 128: 128, 1948. 


. Rosser, C. Carcinoid tumors of the rectum. Surg., 


Gynec. &* Obst., 93: 486, 1951. 


. SHeparp, R. M., Jr. and Linio, J. H. Carcinoid 


tumors of the rectum. Surgery, 29: 205, 1951. 


. Stout, A. P. Carcinoid tumors of the rectum derived 


from Erspamer’s pre-enterochrome cells. Am. J. 
Patb., 18: 993, 1942. 


American Journal of Surgery 


4 > 
t 
3 
4 
¥ 
a3 
8 
y 
E 
ip 
4 
4 
we 
a 


MESENTERIC VASCULAR OCCLUSION 


Jutius J. Carucci, M.D. 


Mount Vernon, New York 


HE present review offers, besides a fair 
| cross section of the newer concepts on 
the -ubject of mesenteric vascular occlu- 

<ion, a division of the clinical syndromes of the 
diseaze inio three types, acute, subacute and 
fulminating; an anatomic disproval of the 
widely accepted view that primary sclerosis is a 
cause of mesenteric thrombosis; a presentation 
of twelve cases in tabular form; and case 
histories of three patients successfully treated. 

A comprehensive perusal of the literature 
reveals a renewed interest in the serious prob- 
lems embodied in this complex disease, an 
interest stirred up principally by a vastly 
improved prognosis.! Noteworthy, too, is the 
rather general acceptance of the term mesen- 
teric vascular occlusion as the generic name of 
this entity. This term would displace such 
minor and restricted terms as mesenteric 
venous thrombosis, mesenteric arterial throm- 
bosis and mesenteric embolism.?~* These latter 
subtitles should be reserved to supplement 
the final (complete) diagnosis. The need for a 
generic term became quite obvious since (1) 
the clinical differentiation of arterial and 
venous thrombosis is practically impossible, 
(2) the same situation exists regarding embolic 
and thrombotic processes, (3) such decisions 
at operation are often very questionable and 
(4) at times the pathologist is at a loss to 
decide whether the arteries or the veins were 
first occluded*—? Also, despite notable clarifica- 
tion of some related problems, much wide- 
spread confusion is still encountered regarding 
the nature of mesenteric vascular occlusion 
including its pathogensis, diagnosis and treat- 
ment. In plain fact, the scientific approach to 
these problems has hardly begun. 

Classification. For purposes of orientation 
the disease may be tabulated as follows: 


MESENTERIC VASCULAR OCCLUSION 
1. Primary or non-strangulation group: 
A. Arterial 
Embolic 
Thrombotic 
B. Venous thrombotic 
2. Secondary or strangulation group. 
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In this communication remarks will refer 
only to the primary or non-strangulation group 
since the secondary group of occlusions are 
but complications of other entities such as 
intussusception, volvulus strangulated 
hernia. 

Etiology. Mesenteric vascular occlusion oc- 
curs in all age groups but particularly in the 
span between thirty and sixty years. Males are 
afflicted about three times as often as females. 
Among the principal causes may be numbered 
cardiac and aortic vegetations, cardiac fibrilla- 
tion, necrotic lung processes, blood dyscrasias, 
altered hemodynamics and trauma.!!~!* Mesen- 
teric venous thrombosis usually stems from 
intra-abdominal infections and portal stasis, 
while both venous and arterial obstructions 
have resulted from direct blows to the abdomen 
and from operative procedures in non-infected 
as well as infected cases.?:!4:% 

A point of special interest in etiology is the 
existence or not of primary sclerosis of the 
mesenteric vasculature. This condition has 
often been mentioned as a cause of the primary 
type of mesenteric pains- 
taking review of the literature failed to reveal 
evidences of a direct (objective) approach to 
this problem from any source.'4:%11-17.20 For 
purposes of clarity it is repeated that the 
reference is to primary vascular sclerosis of the 
mesenteric vessels. There seems to be adequate 
evidence of mesenteric venous and arterial 
sclerosis associated with chronic visceral dis- 
eases such as regional ileitis and hepatitis. 
However, meticulous investigation at last 
leads to the conclusion that the only proven 
primary angiopathy causing obstruction in the 
mesenteric vessels is periarteritis nodosa, 
and it is to be specifically noted that this is a 
form of vascular disease that differs in all 
essentials from the ordinary types of vascular 
scleroses.'!!?21.22 An instance of occlusion by 
periarteritis nodosa is among the twelve ‘pre- 
sented with this report. 

In the attempt to discover primary sclerosis 
of the vessels in the mesenteric bed a thorough 
exploration of the mesenteric vessels was 
conducted in over fifty specially selected 
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autopsy specimens; findings in fifty of the 
studies are tabulated and shown in Table 1. 
The selection of cases for this study was based 
on gross evidence of advanced vascular lesions 
and vascular complications. 


TABLE I 
TABULATION OF FIFTY AUTOPSIES FOR EVIDENCES OF 
ANGIOPATHY OF THE MESENTERIC VESSELS* 


Origin of 
No. Age Other 
of poo Aorta Coro- Renals Superior | Mesenteric 
Sex naries Mesenteric Vessels 
ArteryT 
2 | 70, M 4 4 3 
3 | 88, F 4 3 3 o-1 o 
4 4 4 3 o-1 
5 | 62,M 4 4 3 2 ° 
6 | 71,M 4 3 3 I 4) 
7 | 54M 2 4 2 2 o 
8 | 56,M 4 4 3 o-1 7) 
9 | 78, F 4 4 3 0 ° 
10 | 39, F 3 I o o o 
11 | 70, F 4 3 
12 | 80, F 3 3 2 Oo oO 
13 | 70,M 3 4 2 2 0 
14 | 57,M I 
15 | 47,M I I 
16 | 75, F I I I I o 
17 | 58,M 4 3 3 o-1 7) 
18 | 78, M 4 3 3 oO o 
19 | 68, F 3 3 I I o 
20 | 81,M 3 3 3 oO o 
21 76, M 3 4 3 I o 
22 | 63,M 4 3 2 o 7) 
23 | 60,M 3 3 2 o-1 o 
24 | 66,M 2 I I I 7) 
25 | 65,M 4 3 3 o-1 ° 
26 | 76,M 4 3 3 o-1 o 
27 | 72, M 4 3 3 o-1 
28 | 55,M 2 I I I o 
29 | 80,M 3 2 2 o-1 oO 
30 | 57,M I 
31 | 77,F 4 3 3 ° o 
32 | 74,M 3 2 3 o-1 ° 
33 | 60,M 2 I I oO o 
34 | 64,M 4 4 4 o-1 o 
35 | 66, F 4 4 4 o-1 ° 
36 | 62,M 4 4 3 o-1 o 
37 | 61,M I I o Oo o 
38 | 64,M 3 4 2 o-1 °o 
39 | 77,M 3 3 3 0-1 o 
40 | 72,M 4 3 3 o-1 o 
41 | 53,M 3 3 3 ° i) 
42 | 60,M 3 3 o-1 o o 
43 | 76, F 4 3 3 o-1 o 
44 | 83,M 3 3 I I ° 
45 | 54, F 4 4 3 2 o 
46 | 51,M I I I 
47 | 59,M 3 3 3 o-1 rs) 
48 | 72,M 4 3 3 o-1 ° 
49 | 86,M 4 3 3 o-1 o 
50 | 82,M 4 3 3 o-1 °o 


* Code of sclerosis: o = none; 1 = slight; 2 = moderate; 
3 = advanced; 4 = marked. 


{ Origin of superior mesenteric artery is the first 1 or 2 cm. 
of that vessel. 


Table 1 reveals that in not one of the special 
cases was there gross evidence of vascular 
sclerosis of the mesenteric vessels beyond the 
short origin of the superior mesenteric artery. 


These findings take on added significance when 
one considers the marked degree of sclerosis 
found in the other systems and the advanced 
ages in the cases recorded, go per cent over 
fifty and 50 per cent over seventy years of age. 
Subsequent autopsies yielded results similar to 
those in Table 1. 

Pathology. In the vast majority of instances 
of mesenteric vascular occlusion the resulting 
disorder is hemorrhagic infarction of the 
involved bowel and its mesentery and with its 
lumen full of dark bloody contents. A small 
number of ischemic infarcts have been re- 
ported.”:+6 It is probable that many arterial 
occlusions initiate anemic infarcts that later 
become hemorrhagic in character. In some cases 
as early as eighteen hours after the onset of 
acute symptoms a blue-black gangrene may be 
found, while in others this finding comes on 
much later. At times in the early stages of some 
infarctions it is quite possible that the visceral 
tissues may exhibit only a reddish inflammatory 
hue, making an accurate evaluation of the 
underlying condition extremely difficult and 
constituting thereby a serious surgical pitfall.? 

Besides the time factor, the pathologic 
condition present at any phase of the disease 
will also be influenced by the mode of onset and 
the type of occlusion; the onset may be sudden 
or gradual and the type may be arterial or 
venous. That an acute onset will produce more 
changes in less time than an insidious one is 
readily understandable, but the question of 
whether the arterial or the venous is more acute 
is still unsolved. It seems, though, that the 


consensus is now swinging toward the venous - 


type and this opinion based on clinical and 
experimental data may be correct.”:?3.74 

Figure 1 taken from Laufman and Method 
manifests the difference between arterial and 
venous occlusion during controlled animal 
experimentation.”# 

From the surgical aspect the following obser- 
vations are of special import: Ordinarily about 
3 to 9 feet of ileum or of ileum and jejunum 
will be found infarcted, and in most instances 
in which the distal ileum is involved the 
terminal 4 to 14 inches will be free of involve- 
ment due to a variable blood supply.®”:*? 
Further, an occlusion distal to the last arcuates 
may cause a small infarction (1 to 3 inches) 
that may recover spontaneously while, on the 
other extreme, an obstruction of the main stem 
of the superior mesenteric would involve 
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practically the entire small bowel plus the colon 
up. to the splenic flexure. Also, there is the 
possibility that venous occlusions of the 
left colon may escape gangrenosis via the 

Symptoms. In a full blown mesenteric 
vascular occlusion the clinical picture is a vari- 
able composite of intestinal obstruction and 
internal hemorrhage, with the obstructive 
features usually predominating. From personal 
study of cases and from a critical review of 
numerous accounts, it is deemed necessary to 
divide the disease into three clinical types: 
acute, subacute and fulminating. In the acute 
variety, which is taken to be the most typical 
of the disease, one observes the common char- 
acteristics of any abdominal crisis to which are 
added the clinical criteria of intestinal obstruc- 
tion; infrequently diarrheal activity (bloody 
fluxes) precedes the obstructive phenomena. 
The abdominal pain, which is the prime feature 
of all variations of the entity, may or may not 
be colicky and its localization is unpredictable, 
even shifting in a single case. Vomiting appears 
early or late, sometimes days after the initial 
seizure. Such late appearances aid in the dif- 
ferentiation between vascular occlusion and 
true intestinal obstruction. 

The physical signs are comparatively moder- 
ate. Frequently there is a lack of notable 
abdominal distention despite its presence in 
the bowel routinely revealed in roentgenograms 
in the early stages.*?:34 Tenderness and rigidity 
are usually far below expectation and the tem- 
perature, pulse and blood count will generally 
be within normal limits, a frequent exception 
being leukocytosis of from 15,000 to 30,000 or 
more. 

Notwithstanding some infrequent exceptions, 
the disparity between the intense symptoms on 
the one hand and the mild physical signs on 
the other constitutes a diagnostic feature that 
cannot be overemphasized. In all truth it may 
be stated that the paucity and indefiniteness of 
the early objective characters and laboratory 
items tend to be very misleading and disarming, 
and have in all probability been the basis of the 
all too numerous diagnostic errors.'::!6 Later, 
as the disease progresses to the stage of 
gangrene and peritonitis, the physical signs and 
laboratory data increase apace until in the final 
stages the overwhelming toxicity leads to 
profound shock, collapse and death. Acute 
mesenteric vascular occlusion may run its 
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Fic. 1. Arterial type strangulation (left) compared 
with venous type strangulation after one hour. There 
has been a slight relaxation in the blanched, rippled 
appearance of the arterial type strangulation by now, 
but its mesentery is still free from petechiae and the 
bowel is pale, whereas the venous type strangulation 
is distended, weeping and blood-soaked. (LAUFMAN, 
H. and Mernop, H. The role of vascular spasm in 
recovery of strangulated intestine. Experimental 
study. Surg., Gynec. e” Obst., 85: 675-686, 1947.) 


course in from one to six days with an average 
of three days. 

When describing the subacute type of 
mesenteric vascular occlusion the necessity 
arises of explaining the proper application of 


the term itself. The reference is to a mild clinical 
aspect of the disease that lasts from one day to 
one week or longer or that has remissions 
and extends over a period of months. Sooner 
or later, before the fatal termination, the 
subacute type enters its acute phase and so 
emerges the question: When is the mitigated 
aspect a type and when is it a phase? It is a 
matter of duration. If the subacute features 
persist or remit over a number of days and 
there is a relatively short acute stage, such an 
instance should be considered a subacute 
type of mesenteric vascular occlusion; whereas 
if the acute symptoms intervene within a day or 
two and are predominant, such a case should 
be classed as an acute type with a subacute 
prodromal phase. Personal judgment will at 
times have to decide the proper use of terms in 
particular instances. 

It has been suggested that the subacute type 
or phase is associated with incomplete vascular 
obstruction.2 In some of these cases well 
organized and recanalized thrombi have been 
described, indicating that they had existed for 
weeks or even months before total occlusion 
occurred. 

Figure 2 taken from Hertzler’s monograph 
tends to corroborate the view that incomplete 
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Fic. 2. Canalization of a blood clot in a mesenteric 
vein from a case of mesenteric thrombosis: (a) wall of 
the vein with fibrosis; (b) organizing blood clot; 
(c) newly formed vessels contain unchanged red cells. 
(Hertzcer, A. E. Surgical Pathology of the Peri- 
toneum. Philadelphia, 1935. J. B. Lippincott Co.) 


occlusion is the basis of ‘prodromal’ phases 
in mesenteric vascular occlusion. Hertzler 
states: ‘It is obvious that the beginnings date 
back several weeks and that the acute symp- 
toms date from the time when the affected 
vessel finally obstructs the circulation. These 
may represent premonitory changes.” This 
concept is not without some merit even if not 
true for all cases as experience has demonstrated. 

As would be expected, the symptoms and 
signs of the subacute type or phase are minimal 
and illusive although almost routinely a flat 
plate of the abdomen will reveal gas in the 
small bowel and at times indicate an obstruc- 
tion. These roentgenologic findings are held to 
be of major significance in the diagnosis of 
subacute mesenteric vascular occlusion.** 

In the third type, appropriately termed 
fulminating, from the very outset the patient 
is desperately ill, apprehensive and in a state of 
shock. The intense symptoms are progressive 
and unremitting; these include excruciating 
pain, continuous writhing, vomiting, cold 
wet body surface and fear. Here again, in a 
fulminating process and typical of mesenteric 
vascular occlusion in general, the early physical 
signs and laboratory data frequently will not 
compare in degree of intensity with the violent 
symptoms. Nevertheless the patient’s attitude 
of utter desperation precludes any doubt as to 
the seriousness of the problem at hand. In 
fulminating occlusions death may ensue in 
less than twenty-four hours. 

Diagnosis. Mesenteric vascular occlusion 
has seldom been diagnosed preoperatively. 
One cannot single out any symptom or sign 


that can be classed as pathognomonic. Further- 
more, owing to the comparative rarity of the 
disease plus its graded types and_ phases, 
remarkable achievement along diagnostic lines 
is not to be anticipated. The important thing 
seems to be to suspect the condition when 
viewing abdominal crises. Fortunately, it is 
generally agreed that an accurate diagnosis is 
not an absolute necessity before instituting 
the life-saving operation.*# 

Although very often mentioned, hematemesis 
and bloody fluxes from the bowel are not 
important symptoms because seldom have they 
been encountered either together or separately. 
It would seem, however, that any case starting 
with hemorrhagic bowel movements and later 
showing signs of intestinal obstruction should 
certainly arouse suspicion of mesenteric vascu- 
lar occlusion; yet as a rule the only blood found 
will be that on the examining finger.'* 

The x-ray has come to be considered a valua- 
ble aid in this diagnosis, both the routine 
flat plate and the procedure described by 
Rendick and Harrington.*-*-3? Occlusion in any 
segment of the superior mesenteric system 
usually will appear in the roentgenogram as a 
mechanical obstruction at the splenic end of the 
transverse colon. When such is the case Rendick 
and Harrington suggest giving a barium 
enema; and if the column of barium passes 
through the area of simulated obstruction, a 
presumptive diagnosis of mesenteric vascular 
occlusion is in order. Although up to the present 
experience with this technic is very limited, it 
nevertheless stands as the best single test for 
differentiating a true intestinal block from the 
stasis resulting from vascular occlusion. Reich 
and Love in their special roentgenologic studies 
in “‘mesenteric thrombosis” make note of the 
diagnostic significance of the ‘‘discrepancy 
between the roentgen finding of small bowel 
obstruction and the clinical finding of a silent 
abdomen.’’*? 

A diagnosis of mesenteric vascular occlusion 
is possible if the following points are carefully 
noted: (1) The entity must be thought of 
whenever differentiating abdominal disturb- 
ances. (2) All factors in the etiologic back- 
ground should be checked. (3) The disparity 
between the intense symptoms and the moder- 
ate physical signs during the early stages should 
arouse suspicion. (4) Roentgenologic evidence 
should be obtained by both the routine plate 
and the procedure described by Rendick and 
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Harrington. (5) A fair knowledge of the three 
clinical types of the disease is essential. 

A comprehensive differential diagnosis will 
not be taken up in the present discussion, but 
the importance of differentiating this disease 
from other abdominal crises (pancreatitis, 
intestinal obstruction, etc.) lies in the fact that 
while many of these can often be successfully 
treated by conservative means mesenteric 
vascular occlusion can never be so handled.7:32:3# 

Prognosis. Up to about ten years ago the 
prognosis of this catastrophic ailment almost 
invariably was stated to be hopeless; the 
mortality was indeed practically 100 per 
cent.!:3-4.1420° However, curiously enough on 
January 12, 1912, E. Boinet reported a 45.8 per 


cent recovery in twenty-four patients who had 


had enterectomy for “mesenteric embolism”’; 
Boinet even encountered a number of cases of 
“‘curable” intestinal embolism in debilitated 
men with pneumonia and bronchitis.'4 This 
achievement will have to be credited to indi- 
vidual good fortune and personal excellence, 
especially in such an early era. 

In the latter decade the outlook has im- 
proved progressively. This can in part be 
attributed to advances in pre- and postopera- 
tive methods, modalities and newer drugs, but 
of much greater importance is the earlier 
application of radical surgery. In view of the 
urgent nature of the pathologic underlying 
process the emphasis on early intervention 
cannot be overstressed.** 

Of particular prognostic interest is the length 
of bowel consistant with the maintenance of 
physiologic balances or at least of leading 
a useful life. This question could easily become 
quite involved but general experience has 
proven beyond a doubt that the answer is not 
merely one of feet and inches; there is that 
inestimable factor of the personal equation. 
Also, the length of the small bowel has been 
variously estimated to be from a minimum of 
10 feet to a maximum of 28 feet.”” The answer 
to the problem is probably best summed up by 
Weckesser et al. as follows: “It appears that 
distal resections of the small bowel are less well 
tolerated than proximal resections. It appears 
in general that resections of 30 to 50 per cent 
are usually well tolerated and also that many 
patients do satisfactorily with greater percent- 
ages removed.” 

Numerical prognostications are nowhere 
available. In our series of twelve cases there 
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was an over-all mortality of 75 per cent; two 
were terminal cardiac patients, one subject had 
uremia, one portal vein thrombosis, one neo- 
natal complexity and one periarteritis nodosa. 
Of four valid surgical cases three had successful 
resection and lateral anastomosis. 


TREATMENT 


A comprehensive management of mesenteric 
vascular occlusion must include complete 
elimination of the infarction, special measures 
to combat shock, release of reflex vessel spasm, 
and prevent the spread of visceral sepsis, 
mitigate the ravages of ileus, maintain fluid 
and electrolyte balances and check further 
thrombogenesis. 

There being no alternative, the sine qua non 
of treatment is the excision of all necrotic bowel. 
In resecting it seems that only the mesentery 
adjacent to the intestine need be removed and 
in establishing continuity a side-to-side anasto- 
mosis is preferred. Very frequently because of 
the “‘poor general condition of the patient” a 
resection is not attempted. Concerning the 
operability of these cases Dunphy and Whit- 
field state as follows: ‘“‘As has been emphasized 
many times before, the poor general condition 
of these patients is no argument against 
resection since the alternative is a fatal issue. 
These patients seemed to be in better physical 
condition immediately after than immediately 
before the operation.””” 

A number of observations have appeared on 
the spontaneous recovery of some of these 
cases in which the involvement was calculated 
to be “too The diagnoses in 
such instances are to be viewed with suspicion 
since vascular occlusion can be simulated by 
passive congestion, released internal incarcera- 
tion and anaphylactoid shock. 

Figure 3 from Thorek’s textbook is an illus- 
tration of anaphylactoid reaction in the small 
intestine and it clearly shows the striking 
similarity between visceral allergy and mesen- 
teric vascular occlusion.* 

Among the cases in Table 1 there were three 
of the acute, three of the fulminating and six 
of the subacute type of this disorder. There 
were nine male and three female patients, and 
the ages ranged from neonatal to eighty-two 
years, six being in the thirty- to sixty-year span. 

The three case histories that follow pertain to 
the successful instances of the present series. 


~ 
2 4 
& 
we 
/ 
f 
al 
; 
‘ 
7 
ane 
\ 


+ 


52 Carucci—Mesenteric Vascular Occlusion 


Fic. 3. Mesenteric occlusion; recovery under conservative treatment. Doctor 
Thorek considered the pathologic condition due to visceral allergy, a form 
called anaphylactoid visceral apoplexy. (THorEK, M. Surgical Errors and 
Safeguards, 4th ed. Philadelphia, 1943. J. B. Lippincott Co.) 


Case 4. This patient had a subacute type of 
mesenteric vascular occlusion. C. G., age 
fourteen, a white boy, was admitted July 8, 
1948, and discharged improved July 19, 1948. 
He was admitted to the ward at 4:30 A.M. com- 
plaining of diffuse pain in the lower abdomen; 
there was no nausea or vomiting. An enema 
was given at 6 A.M. with good results. The 
patient had had an appendectomy the previous 
year at which time a bluish discoloration of the 
ileum was noted. 

No rigidity, masses, distention or hyper- 
peristalsis were found. There was some slight 
tenderness in both lower quadrants. Results of 
rectal examination were negative. Temperature 
was 99°F., pulse 88, white blood count 12,500 
with 68 polymorphonuclears; urinalysis was 
negative. There was no occult blood in the 


stool. The flat plate indicated a small bowel ob- 
struction; impression: postoperative adhesions. 

There was no transition of symptoms; the 
subacute aspect continued and two days after 
admission the patient was seriously being con- 
sidered for discharge without surgery. How- 
ever, roentgenogram had revealed some small 
intestinal stasis (adhesions?), so an operation 
was performed. Five feet of black, gangrenous 
ileum were removed and a side-to-side ileo- 
colostomy performed. 

Four years after the patient’s release from the 
hospital there were still three or four soft 
bowel movements a day, showing no impair- 
ment of the general health. 

Case 8. This case was of the subacute type. 
J. M., a forty-eight year old white man, was 
admitted August 22, 1949, and discharged 
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cured September 19, 1949. For eight days prior 
to admission he had had cramp-like pains in the 
right side with no vomiting or melena. After 
admission pains were sharper and had shifted to 
the epigastrium. He had had a similar episode 
fifteen years before, diagnosed as peptic ulcer. 
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was full of black bloody contents and the 
mesentery markedly edematous and hemor- 
rhagic. Excision of diseased bowel and lateral 
anastomosis were performed. 

Three-year follow-up was entirely without 
abnormal incident. 


TABLE II 
TABULATION OF TWELVE CASES 


Type Procedure Result Comments 


Acute No operation Expired | Cardiac death; occlusion was correctly 
diagnosed as a terminal complication 

In retrospect it is considered that a 
resection should have been attempted 

Uremic death 

There had been no clinical transition 
from the subacute to the acute phase 
although black gangrene was present 
some time 

Cardiac death; occlusion was caused 
by periarteritis nodosa 


Autopsy failed to reveal the cause of 


Acute Expired 


Exploratory; no resection 


Acute 
Subacute 


Resection and anastomosis 
Resection and anastomosis 


Expired 
Recovered 


Subacute Resection and anastomosis 


Expired 


Subacute (1) Ramstedt’s operation; | Expired 


Subacute 


(2) resection and anasto- 
mosis 
Resection and anastomosis 


the 23 days’ melena or vascular 
occlusion 


Subacute 


A. R., 65 
W.H., 58 


Subacute 
Fulminating 


No operation 


J.C., 71 | Fulminating | No operation 


J.R., 30 | Fulminating | No operation 


Resection and anastomosis 


Resection and anastomosis 


Expired | Thrombogenesis progressed postopera- 
tively 

With a to-day history there was 
mottled necrosis but no symptomatic 
transition to the acute phase pre- 
operatively 

Entire small bowel involved 

Early operation saved patient; started 
six hr. after onset 

Comparable to Case 10; should have 
had benefit of early operation; “too 
shocked’’? 

Succumbed 2 to 3 hr. after occlusion of 
portal vein 


Recovered 


Expired 
Recovered 


Expired 


Expired 


* These cases were thought to be possible instances of anaphylactoid visceral shock (allergy). 


The patient was obese and not greatly dis- 
tressed. The abdomen was soft with some inter- 
mittent spasm and no rebound, audible peristalsis. 
No blood was found in the stool. Temperature 
was 100°F., white blood count 31,650 with eighty- 
six polymorphonuclears, and red blood count 
4,490,000 with 13 gm. hemoglobin. Abdominal 
roentgenogram was negative; impression: per- 
forating peptic ulcer, acute appendicitis. 

Because of persistence of abdominal dis- 
tress with “knife-like episodes” an operation 
was undertaken the day following admission. A 
large amount of straw-colored peritoneal fluid 
was encountered. Two feet of mottled reddish- 
purplish ileum were discovered; the lumen 
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Case 10. The patient had a fulminating 
type. W. H., a fifty-eight year old Negro, was 
admitted March 4, 1945, and discharged cured 
on March 20, 1945. While eating supper he had 
become violently ill with severe cramps and 
vomiting. There was no bowel action or 
hematemesis. The symptoms worsened progres- 
sively and shock supervened. The patient was 
writhing continuously and bending over to 
vomit. His skin was cold and wet. Facies 
denoted marked degree of fear. There was some 
distention as well as rebound and light gen- 
eralized tenderness. His temperature was 97°F., 
pulse 96 and respiration 18. Blood count and 
urine were normal; impression was volvulus. 


| | | 
No.of| Name 
co Case | and Age 
| 
1 G. S., 82 
2 |A.H., 68 
> 
4* |C.G., 14 
5 |H.F., 55 
6* | B. P., neo-| 
| 
7 MA | 
9 | | 
12 
at 
4 
| 
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Six hours after admission a laparotomy was 
performed. A small quantity of serous fluid was 
present which was not noticeably blood-tinged. 
Four feet of purplish ileum, swollen and filled 
with black, blood-stained material, were deliv- 
ered and excised and a lateral enteroanastomo- 
sis performed. The postoperative course was 
stormy for three days but, after spontaneous 
bowel evacuation, was impressively uneventful. 
The pathologist reported thrombosis of veins 
of the ileum. 

When last seen seven years after hospitaliza- 
tion all physiologic functions were perfectly 
normal. 

SUMMARY 


. A highlighted review of mesenteric vascu- 
rm occlusion has been presented. 

2. A suggestion is offered to divide the dis- 
ease into three clinical types: acute, subacute 
and fulminating. 

3. A report of the findings in fifty specially 
selected autopsy specimens is given which 
tends to disprove the presence of primary 
sclerosis of the vessels in the mesenteric bed. 

4. A case caused by periarteritis nodosa is 
recorded. 

5. Twelve new instances are reported in 
tabular form. 

6. Included are the epitomized histories of 
three cases in which operation was successful. 
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AN UNFAVORABLE REACTION TO THE USE OF 


STREPTOKINASESTREPTODORNASE IN INDOLENT 


literature dealing with effective use of 
streptokinase-streptodornase in certain sur- 
gical conditions have appeared with increasing 
frequency.*®:!7.18.21,22,25 During this same pe- 
riod several articles have appeared reporting 
untoward reactions to the use of this sub- 
stance.*:'® It is the purpose of this article to 
report two cases of indolent postroentgen 
irradiation ulceration which responded unfavor- 
ably to the use of streptokinase-streptodornase. 
The development of. the use of streptokinase- 
streptodornase, its historic background and its 
mode of action have been adequately described 
and discussed in many contributions to the 
literature and need not be repeated here.*:!%-”° 
It may be well to point out, however, that 
these enzymes have found some degree of use- 
fulness in the management of wounds where 
clotted blood, fibrinopurulent accumulations or 
necrotic material is present. The enzymes serve 
to remove these substances and thereby facili- 
tate spontaneous healing or prepare the area 
for surgical intervention. Among the conditions 
in which the clinical value of streptokinase- 
streptodornase has been suggested are hemo- 
thorax, hematoma, empyema and chronic sup- 
purations, including infected wounds and ulcers 
of the decubitus type, with a poor blood supply. 
Some authors have stated that after effecting 
a physiologic curettage of the area by means of 
enzymatic débridement, an appreciable in- 
crease in the blood supply to the involved area 
results. The improved blood supply stimulates 
normal healing processes including the forma- 
tion of granulation tissue. It is to be particu- 
larly emphasized that these enzymes are 
claimed to exert their beneficial effects by ac- 
tion on dead cells only. This article is presented 
as a challenge to this position. The authors 
believe that streptokinase-streptodornase di- 
gests cells which are in a marginal state of 
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viability after intensive irradiation. For this 
reason streptokinase-streptodornase should not 
be used after irradiation unless as a preliminary 
to extensive reparative surgery. 

We have been unable to find any reports 
dealing with the use of streptokinase-strepto- 
dornase in the treatment of indolent post- 
roentgen irradiation ulceration prior to our 
experience with these substances. 

With the foregoing facts and theories regard- 
ing the actions of these substances in mind, it 
seemed reasonable to suppose that these 
enzymes would be of value in the treatment of 
indolent postroentgen irradiation ulceration. 
The management of these ulcers, which occur 
in devitalized tissue with a severely reduced 
blood supply, has been exceedingly difficult in 
the past. A variety of substances including aloe 
vera leaf, sulfallantoin ointment, zinc peroxide 
paste and radon ointment, and the like, has 
been used in the management of these lesions, 
with varying degrees of success, 1:75:10: 

It was hoped that streptokinase-strepto- 
dornasef would prove to be a valuable adjunct 
in the treatment of extensive postirradiation 
soft tissue necrosis particularly in view of the 
claimed immunity of living cells to its action. 
However, as will be seen in the case reports 
herein submitted, this hope was not realized. 


CASE REPORTS 


Case 1. O. T. (No. C-11411), a forty-five 
year old white woman, was first seen in the 


+ The preparation used was “Varidase,” strepto- 
kinase-streptodornase (Lederle). One vial of this prepa- 
ration containing streptokinase, 100,000 units, and 
streptodornase, 25,000 units, was diluted with 20 ml. 
of sterile saline solution. This was applied directly to 
the wound as a continuous wet dressing using cotton 
gauze. A fresh solution was prepared every twenty-four 
hours. The streptokinase-streptodornase used in the 
cases presented was always prepared and applied in the 
same manner. 


* Trainee National Cancer Institute. 
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American Oncologic Hospital on February 2, 
1951, with the following history: 

In March, 1945, a left radical mastectomy 
was performed upon her elsewhere. The histo- 
pathologic diagnosis was adenocarcinoma of the 
breast (grade 1v) without evidences of axillary 
metastasis. No roentgen therapy was delivered 
immediately postoperatively. 

Two months prior to admission (December, 
1950), the patient noted a skin nodule lateral 
to the surgical scar. A biopsy was performed 
and the histopathologic report was secondary 
adenocarcinoma of the skin. The patient was 
referred to the senior author for roentgen 
therapy. On admission two skin lesions were 
present, one lateral to the scar measuring 2.5 by 
3.5 cm. and one medial to the scar 1.0 cm. in 
diameter. The left axilla contained a hard 
metastatic lymph node 2.5 cm. in diameter 
fixed to the medial axillary wall. Survey roent- 
genograms of the chest and skeletal system 
showed no evidence of metastasis. 

Roentgen therapy was delivered to the axilla 
as follows: The axilla was treated with a com- 
bination of conventional 200 kv. roentgen 
therapy, supervoltage 1.75 megavolt roentgen 
therapy followed by interstitial radon im- 

plants. The details of the treatment are as 
- follows: Between February 15, and March 7, 
1951, 2,100 r (in air) were delivered to a left 
direct axillary portal measuring 10 by 10 cm. 
The following factors were used: 200 kv.p., 20 
ma., 3 cm. T.S.D., 1 mm. Cu plus 1 mm. Al 
filter, half value layer 1.2 mm. Cu. Between 
February 14, and March 8, 1951, 2,400 r (in 
air) were delivered to the left posterior axillary 
portal measuring 9 by 11 cm. The following 
factors were used: 200 kv.p., 20 ma., 51 cm. 
T.S.D., 1 mm. Cu plus 1 mm. AI filter, half 
value layer 1.2 mm. Cu. Between: March 13, 
and April 9, 1951, 4,200 r (in air) were delivered 
to a left axillary portal measuring 8 by 10 cm. 
using supervoltage therapy.* The following 
factors were used: 1.75 Mev., 180 ma., 70 cm. 
T.S.D., 11.7 mm. Pb equivalent filtration. 

A total tumor dose of 6,900 roentgens was 
delivered to the left axilla. On May 10, 1951, 
this dosage was supplemented with 4,000 
gamma roentgens delivered by means of 
interstitially implanted gold radon seeds. 

The skin nodules were treated in the follow- 
ing manner: Between February 2, and March 


*Supervoltage therapy generated at a voltage of 
1.75 Mev. 


6, 1951, 5,900 r (in air) were delivered to the 
left infraclavicular nodule using a field meas- 
uring 4.5 by 0.5 cm. The following factors were 
used: 200 kv.p., 20 ma., 40 cm. T.S.D., 0.5 mm. 
Cu plus 1.0 mm. Al filter, half value layer 
0.9 mm. Cu. 

Between February 2, and March 13, 1941, 
6,800 r (in air) were delivered to the left para- 
sternal mass using a field measuring 4 by 5 cm. 
The following factors were used: 140 kv.p., 
15 ma., 30 cm. T.S.D., inherent filtration, half 
value layer 0.25 mm. Cu. 

A brisk ulcerative epidermitis developed in 
all the treatment portals. Complete healing 
occurred in one month. 

On May 19, 1951, the patient presented her- 
self with a superficial ulcer, 1 cm. in diameter, 
at the site of treatment in the left parasternal 
area. She could recall no definite injury to this 
area. Vaseline gauze dressings were applied. 

On June 11, 1951, an eczematoid type of 
reaction on the skin around the ulcer was noted. 
This was managed with compresses of 14 per 
cent solution of silver nitrate.'! The eczematoid 
reaction completely subsided by June 29, 1951. 
At this time the ulcer had not changed in size 
and was about 3 to 4 mm. deep. The surface 
was covered with a superficial layer of necrotic 
material. 

At this juncture the use of streptokinase- 
streptodornase was planned in the management 
of the ulcer. On June 29, 1951, streptokinase- 
streptodornase was applied in the usual manner 
as a wet dressing for forty-eight hours. It was 
reapplied on five occasions, between July 6, 
and July 13, 1941. 

During this time large quantities of foul- 
smelling material exuded from the wound and 
the eczematoid reaction reappeared. The ulcer 
increased in diameter and depth with dramatic 
and alarming rapidity and on July 29, 1951, it 
measured 5.8 by 4.6 cm. The depth of the 
ulcer also increased. The medial end of the 
fourth rib was visible. The rib was surrounded 
by necrotic material. A febrile reaction de- 
veloped. The patient’s temperature rose to 
102°F. and remained at this level for five days. 
Mediastinal perforation and mediastinitis ap- 
peared imminent. Because of the unfavorable 
reaction to streptokinase-streptodornase this 
medication was stopped. Large doses of peni- 
cillin were administered parenterally. 

On August 30, 1951, necrotic rib and sternum 
were removed surgically and several soft tissue 
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logic report showed no evidence of residual 
malignancy. 

Employing activated zinc peroxide paste and 
radon ointment, the ulcer decreased in size 
from 5.8 by 4.6 cm. to 3.8 by 3.6 cm. in six 
weeks and required seventeen weeks to heal. 
(Fig. 1.) There has been no evidence of local 
recurrence or metastasis. At present the wound 
remains healed. 

Case u. F.S. (No. C-11076), a forty-eight 
year old white unmarried woman, was first 
seen in the American Oncologic Hospital on 
August 15, 1950, with the following history: 

In March, 1946, she first noted a painless 
lump in the right breast. Because of fear the 
patient did not seek professional advice. The 
lesion slowly increased in size and in 1948 
ulceration occurred. Nevertheless, not until 
August, 1950, because of repeated severe 
hemorrhages (five in one week) did the patient 
consult her family physician. She was im- 
mediately referred to the senior author for 
management. 

On admission the right breast was almost 
completely replaced by carcinoma. A large 
fixed invasive neoplastic mass with central 
ulceration was present. The lesion extended 
beyond the midline to involve the left breast 
in its inner one-third and was fixed to the 
sternum and ribs. The over-all dimensions of 
the tumor were 15 by 11 by 6 cm. In the right 
axilla were several large hard lymph nodes 
obviously metastatic. The largest node meas- 
ured 5 cm. in diameter. 

Biopsy of the lesion was performed. The 
histopathologic diagnosis was anaplastic car- 
cinoma. Amazingly enough, in view of the long 
history and the histologic type, survey roent- 
genograms of the chest and skeletal system 
showed no evidence of metastasis. 

A bilateral oophorectomy was performed and 
supervoltage x-ray therapy was delivered as 
follows: Two overlapping tangential portals 
were outlined to include the right breast and 
axilla. One portal measured 10 by 15 cm. and 
the beam was directed medially. A second 
portal measured 11 by 15 cm. and the beam 
was directed laterally. The physical factors 
used in treatment were 1.75 Mev., 180 ma., 
70 cm. T.S.D., and 11.7 mm. Pb equivalent 
filter. In a period of three months, 8,800 r (in 
air) were delivered to the first portal and 
9,100 r (in air) were delivered to the second 
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biopsies were performed. The histopatho- 
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Fic. 1. Ulcer of left anterior chest wall in Case 1. Late 
stages of healing. Note greatest area of ulceration 
(dotted line), bed of resected rib (A), granulation 
tissue (B) and eczematoid reaction (C). 


portal. A minimal tumor dose of 10,700 roent- 
gens were achieved. The width and depth of the 
portal were so rigidly controlled that a negli- 
gible volume of pulmonary tissue was irradiated. 
Pneumonitis did not develop. 

Serial biopsies were performed throughout 
the course of therapy. Because of the presence 
of malignant cells of questionable viability in 
the biopsy specimens at the completion of 
supervoltage therapy a radium applicator was 
constructed and an additional 1,650 gamma 
roentgens (at 2 cm. depth) were delivered to 
an area measuring 9 by 6 cm. 

An additional 4,600 r (in air) were delivered 
to the axilla through a 10 by 12 cm. portal 
using the following factors: 200 kv.p., 20 ma., 
50 cm. T.S.D., 1 mm. Cu plus 1 mm. Al filtra- 
tion, half value layer 1.2 mm. Cu. This resulted 
in an additional tumor dose of 4,700 r (at 
3 cm.). 

A total tumor dose of 15,400 r was delivered 
to the axilla and a total tumor dose of 12,300 r 
was delivered to the breast. Representative 
biopsies at the completion of therapy showed 
no evidence of residual cancer. The ulcer which 
was present at the outset of therapy had 
decreased considerably in size, particularly in 
depth, and measured 7.3 by 4.5 by 1 cm. at 
the completion of treatment. The ulcer was 
healing slowly. 

Following therapy the patient failed to return 
for six weeks. When she did return on April 3, 
1951, in response to follow-up inquiry the ulcer 
had become deeper and wider. The base was 
necrotic and discharging purulent material 


: 
= 
i 
; 
d 
& 


3 
Fic. 2. Ulceration of right chest wall in Case 11 in healing stage. Note delayed plastic flap which was devel- 
oped on left breast (A), area of ulceration (B), area of deepest penetration of ulcer (C). 


Fic. 3. Close-up view of healing ulcer involving right chest wall in Case 11. Note greatest area of ulceration 
(dotted line), healing ulcer (A), deepest perforation of chest wall and site of resection of rib and sternum (B) 


and regressing eczematoid type of dermatitis (C). 


copiously. The skin surrounding it was in- 
volved with an eczematoid type of dermatitis 
spreading in all directions beyond the limits of 
irradiation therapy.! 

The patient was admitted to the hospital 
and the infection was controlled by means of 
local and parenteral penicillin. The eczematoid 
dermatitis healed with wet dressings of 14 per 
cent silver nitrate solution. A delayed flap was 
elevated on the left breast in preparation for 
possible excision of the ulcer and chest wall and 
plastic repair of the defect. 

On June 29, 1951, streptokinase-streptodor- 
nase was started in an effort to clean up the 
ulcer further prior to surgical intervention. 
The solution was applied as a wet dressing for 
forty-eight hours in the usual manner on six 
occasions between June 29, 1951, and July 20, 
1951. The ulcer, with unbelievable rapidity, 
became wider and deeper. The necrotic mate- 
rial increased in depth and one rib and the 
sternum became exposed. Because of these un- 
favorable reactions and the danger of break- 
down of the entire thickness of the chest wall 
applications of streptokinase-streptodornase 
were discontinued. On August 12, 1951, the 
patient had a severe hemorrhage from the ulcer 
due to erosion of the intercostal vessels. Due 
to the large amount of stringy necrotic material 
present rib resection was necessary as a pre- 
liminary to the control of hemorrhage. (Figs. 2 
and 3.) 


The hemoglobin level declined from go to 
54 per cent and the patient went into a state of 
shock. Eight blood transfusions (500 cc. each) 
were required to restore the blood picture to 
normal. 

Following this experience the wound was 
dressed with activated zinc peroxide paste and 
radon ointment was employed. The wound 
has become clean, and healthy granulation 
tissue is present throughout. Excision of the 
ulcer and plastic repair are planned in the near 
future. 


COMMENTS 


Among the reported reactions to the use of 
streptokinase-streptodornase are the following: 
(1) An outpouring of fluid and living poly- 
morphonuclear leukocytes into the area treated; 
(2) a pyogenic constitutional reaction with 
temperature elevation accompanied by malaise, 
headache, arthralgia, nausea and occasional 
vomiting; (3) allergic reactions.*:' 

Hubbard’ had studied twenty-eight cases 
with reference to acute and delayed toxicity 
to these substances. He concluded that the 
transitory reactions he observed, such as fever, 
leukocytosis, hyaline casts in the urine and 
proteinuria, closely resemble the response to 
non-specific parenteral protein therapy and 
that the reactions were not attributable to the 
enzyme present. 

In both of our cases an outpouring of fluid 
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and debris developed during the course of 
streptokinase-streptodornase therapy. In the 
first reported case the febrile reaction could 
have been due to the so-called “pyogenic 
reaction” or to local infection alone. It is 
interesting to note, however, that even though 
infection was present for some while, fever did 
not develop until streptokinase-streptodornase 
was applied. We believe, as do Tillett and 
Sherry,”! that the cause of the fever may be 
explained on a basis of digestion by these 
enzymes of the “‘walling off process”’ present in 
localized infections. The resultant increased 
absorption of pyogenic material could then 
theoretically give rise to a febrile reaction. 

We have not observed an allergic response 
to the use of these enzymes. It is interesting to 
note that an eczematoid type of dermatitis 
complicated both cases. This, however, is not 
an infrequent complication of late irradiation 
ulcers.'. It could be due to autosensitization 
to the patient’s own discharges and not to 
the use of streptokinase-streptodornase.? The 
marked increase in the discharge may have 
been a factor. The eczematoid reaction re- 
sponded favorably in both instances to com- 
presses of 14 per cent solution of silver nitrate 
which the senior author has used for many 
years in the treatment of this condition. 

The most significant and dramatic unfavor- 
able reaction observed was the remarkable 
rapid increase in the depth and width of the 
ulcers. The depth of the ulcers increased so 
rapidly that the integrity of the chest wall was 
endangered in each of the reported cases. In 
this connection it should be remembered that 
these enzymes are expected to debride ulcers 
by digesting necrotic material only, while 
viable cells remain undisturbed. 

The rapidity with which these ulcers in- 
creased in size is most unusual. The rapid 
breakdown took place during the period 
streptokinase-streptodornase therapy was em- 
ployed. When the use of these enzymes was 
discontinued, the size of the ulcers remained 
stationary but healing did not begin to take 
place until treatment with activated zinc 
peroxide paste and radon ointment was 
started. 

The rapid increase in the size of the ulcers 
and the increase in the amount of necrotic 
material called for an explanation. A basic 
understanding of the changes occurring in 
tissue following intensive irradiation, knowl- 
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edge of the pathology of late postirradiation 
ulceration and familiarity with the known facts 
concerning the physiologic action of strepto- 
kinase-streptodornase may contribute to the 
explanation of the untoward phenomena herein 
reported. 

As is well known, heavy dosage of ionizing 
irradiation produces changes in tissue which 
impair its blood supply and vitality. These 
changes may become progressively more severe 
until a point is reached where many of the cells 
are just able to maintain their viability. These 
can be called marginally surviving cells. These 
cells can survive and carry on under ideal 
conditions. Under even the mildest adversity, 
these marginal cells die. It is on this basis that 
late irradiation ulceration develops, either spon- 
taneously or following trivial injury. When 
ulceration develops, the vitality of many of 
these marginal cells is further impaired due to 
infection superimposed on the poor blood 
supply. Heavily irradiated tissue tolerates 
infection poorly for obvious reasons. 

With conservative management, including 
general supportive measures, such as whole 
blood or plasma transfusions, antibiotics, 
parenteral vitamins and local measures such 
as activated zinc peroxide paste, radon oint- 
ment and the like, these indolent ulcers may 
heal. Many of the heavily irradiated cells 
which are marginally surviving in the presence 
of adverse influences and are on the verge of 
cellular death recover sufficiently to contribute 
to the process of repair. It must be emphasized 
that these marginal surviving cells must be 
carefully nursed if healing is to take place. 
Streptokinase-streptodornase appears to add 
to the adverse environment. 

Streptokinase acts by activating plasminogen 
to plasmin. Under the influence of plasmin, 
fibrin undergoes protolysis. Streptodornase is 
an enzyme which catalyzes the breakdown of 
desoxyribonucleoprotein. Johnson'! noted that 
a considerable portion of chronic inflammatory 
exudates is composed of degenerating and 
degenerated cells which usually are not differen- 
tiated from living cells by customary counting 
methods. When streptokinase-streptodornase is 
introduced into an area, there is a marked 
decrease in degenerating and degenerated cells. 
Clumps of leukocytes are broken up and highly 
viscous purulent fluids become liquid. “It has 
been emphasized that these enzymes have no 
effect upon living cells.”” It has also been 
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emphasized that there was no alteration in 
motility, phagocytosis or ability to mobilize 
glucose. 

All of these findings are probably true of 
healthy cells but “‘we believe that devitalized 
and sick, heavily irradiated, marginally sur- 
viving cells, even though not dead, are affected 
by these enzymes just as are necrotic cells, and 
are destroyed.”” Thus submarginally surviving 
irradiated cells which under ideal circum- 
stances would have a chance to recover to the 
status of relatively stable marginal cells are 
destroyed. In consequence the necrotic mate- 
rial increases in amount. 

This hypothesis could account for the 
rapidity with which the ulcers increased in 
size and could also account for the marked 
increase in amount of necrotic tissue. With these 
thoughts and experiences in mind we have dis- 
continued the use of streptokinase-strepto- 
dornase in the management of certain late 
postirradiation ulcers until further experi- 
mental work clarifies the situation. 

It would appear to be dangerous to use this 
material in postirradiation ulcers in areas such 
as the chest wall where perforation may develop 
or areas where large blood vessels are contained 
in the tissue bed, for example, in the axilla, 
groin or lateral neck. It may prove to be useful 
in other situations in which there is a deep tissue 
bed such as in the thigh or buttocks. 


SUMMARY 


Two cases of late postirradiation ulceration 
of the anterior chest wall which showed an 
extremely unfavorable and almost fatal reac- 
tion to treatment with streptokinase-strepto- 
dornase are reported. 

In each reported case the ulceration increased 
in size with amazing rapidity. The necrotic 
material present increased in amount. A febrile 
reaction developed which we believed was due 
to increased absorption of pyogenic material as 
a result of digestion of the “walling off process.” 
In each case perforation of the chest wall 
appeared likely, and mediastinal perforation 
was imminent. 

Both cases were complicated by an eczema- 
toid type of dermatitis which is occasionally 
seen in association with heavily discharging 
indolent postirradiation ulceration. This reac- 
tion conceivably could have been stimulated 
or aggravated by the increased discharge fol- 
lowing the use of streptokinase-streptodornase. 
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The rapid breakdown of the ulcers occurred 
during the time of application of streptokinase- 
streptodornase. The marked sudden change in 
an indolent ulcer and the increase in the 
amount of necrotic material required an ex- 
planation. An understanding of the funda- 
mental changes produced in tissue by high doses 
of ionizing radiation, knowledge of the pa- 
thology and clinical course of late postirradia- 
tion ulceration and familiarity with the 
physiologic action of streptokinase-strepto- 
dornase contribute to the explanation of the 
untoward reaction herein reported. 

We believe that many irradiated cells whose 
blood supply and vitality have been impaired 
are In a marginal state of viability. A number of 
these cells which form the base and edges of an 
indolent ulcer with ideal supportive treatment 
would survive and contribute to the process of 
repair or at least would not interfere with the 
process. On the other hand these cells in a state 
of marginal viability are destroyed and di- 
gested by these enzymes, thus contraindicating 
their use. 

Because of these untoward reactions we have 
discontinued the use of streptokinase-strepto- 
dornase in the treatment of indolent post- 
irradiation ulceration of certain areas, for 
example, the chest, lateral neck, axilla and 
groin. 

It is possible that these enzymes may prove 
to be useful in areas in which the tissue bed is 
deep or where large blood vessels are not con- 
tained in the tumor bed. 
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SOME ASPECTS OF SUPERVOLTAGE ROENTGEN THERAPY* 


Freperick W. O'BRIEN, JR., M.D. 


Boston, Massachusetts 


S currently defined, supervoltage roent- 
A gen therapy is the treatment of disease 
with x-rays produced at voltages be- 
ginning at 400 kv.p. on up to 2,000 kv.p. and 
22,000 kv.p. It is to be distinguished from the 
gamma rays of radium and atomic energy. 

Briefly, this paper is concerned with the 
management of malignant disease with roent- 
gen rays. X-rays are produced by the rapid 
deceleration of electrons within a vacuum. 
They are used to treat carcinoma because of 
their ability to ionize tissues and to penetrate 
tissue. This ionization or transfer of energy is 
responsible for the alterations in cellular 
morphology. 

The ultimate in the treatment of cancer Is its 
cure. Failing this, palliative or delaying meas- 
ures are adopted. Radiotherapy attempts to 
cure by selectively destroying diseased tissue. 
This is done by delivering to a particular vol- 
ume of tissue a predetermined dose in a given 
period of time. At the same time, we spare the 
normal structures to the best of our ability. 
By dose is meant that amount of ionization 
which occurs in a known volume during a 
specified period of time. To say that any one 
patient received so many roentgens without 
specifying where and how long the time re- 
quired is meaningless. The roentgen then is a 
yardstick of quantity; it does not describe the 
quality of radiation. When calculated in tissue, 
it must be arrived at on clinical grounds from 
available experimental data. 

There are many factors, when considered as 
a whole, which contribute to the proper ap- 
proach to radiation therapy. They will be 
enumerated and applied in this discussion 
whenever pertinent: (1) clinical and micro- 
scopic evaluation of the tumor; (2) sensitivity 
of tumor to radiation; (3) quality of radiation; 
(4) treatment time; (4) field size; (6) depth 
and size of lesion; (7) number of portals used; 
(8) distance and filtration; (9) patient’s gen- 
eral condition; (10) response of lesion during 
and after treatment. 


* Delivered in February, 1952, before a combined staff meeting at Murphy Army Hospital, Waltham, Mass. 


Good therapy demands not only familiarity 
with its science but also a generous measure of 
its art. Good therapy implies a working knowl- 
edge of clinical medicine, especially pathology 
and surgery. This obtains regardless of the 
apparatus employed. Supervoltage therapy is 
no open sesame to the millenium. The lessons 
of yesterday must be applied to the problems 
of today and tommorrow. 

It is my intention to discuss particularly 
the clinical aspects of this field. By way of in- 
troduction, a short sketch of the developments 
in this venture will be given. 

The principle problem in the development of 
voltages greater than 200 kv.p. was the design 
and construction of generators and tubes capa- 
ble of producing and handling such voltages. 
At the present time, generators and tubes for 
400 kv.p. are available. Their construction 
does not differ from conventional deep therapy 
equipment. 

Initially, cumbersome arrangements were 
necessary to house installations greater than 
400 kv.p. The enormous size of the tubes and 
the amount of free air required to insulate the 
generators contributed to this awkwardness. 
Furthermore, nearly all the tubes needed con- 
tinuous evacuation. There are some of this 
design still in operation.'*!* Their chief dis- 
advantage | is a general unwieldiness of opera- 
tion associated with a fixed target mounting. 

Eventually, newer designs in generators, 
tubes, materials and insulation have contri- 
buted to the growth of units which are compact 
and flexible. 

In our private office since 1937 we have used 
a 400 kv.p. constant potential generator with a 
sealed tube immersed in oil. It operates at 
5 ma., target current, and has a half value layer 
of 5.0 mm. copper. By way of explanation, the 
half value layer is a label of x-ray quality. 
It tells us the number of thicknesses of a par- 
ticular material necessary to reduce the pri- 
mary beam to 50 per cent of its maximum 
intensity. (Compare 200 kv.p.-h.v.l. of 0.9 
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copper with the foregoing.) Although at 10 cm. 
the percentage depth dose is not appreciably 
greater than with 200 or 250 kv.p., it allows a 
greater over-all dose to be delivered because of 
an increase in skin tolerance. It is a dependable 
and flexible machine requiring little servicing.':? 

Van de Graaff in 1933° and Van de Graaff 
and Trump in 1937° described an electrostatic 
generator for the high speed acceleration of 
electrons. This is a most unique unit combining 
flexibility and economy of size without affect- 
ing radiation quality. A multisectional tube is 
contained within a steel tank insulated with 
compressed air. The tube is constantly evacu- 
ated with a mercury diffusion pumping system. 
It operates at target current between 0~—500 
microamperes. At 2,000 kv.p. and the con- 
ventional treatment distance of 100 cm. the 
output is 70 roentgens as measured in air. 
The half value layer in copper is 13 mm. At 
10 cm. in a pressed-wood phantom using a 
10 by 10 cm. field the percentage depth dose is 
around 56 per cent. The level of maximum 
ionization is between 2 and 3 mm. below the 
surface. Backscatter contributes about 7 to 9 
per cent to the skin dose. (Compare with 36 per 
cent for 200 kv.p.-h.v.l. of 0.9 Cu.) 

Charlton and Westendorp in 1940 and again 
in 1944,‘ described an electromagnetic gen- 
erator consisting of a low frequency resonance 
transformer with a coaxially mounted sealed- 
off tube within, both contained within a steel 
tank insulated with compressed gas. The 
x-rays are generated at a target mounted in the 
end of an extension chamber at the end of the 
tank. This unit has been developed for 1,000 
and 2,000 kv.p. 

Kerst in 1940” introduced the betatron for 
the multiple acceleration of electrons producing 
x-rays of 20,000 to 30,000 kv.p. The greatest 
intensity of the primary beam is 4 cm. below 
the skin’s surface. The exit dose at 18 cm. is 
around 60 per cent.!° 

Realizing the improvements in the treatment 
of malignant disease since Coutard showed the 
way, it was believed by some?®!*:!4:".2! that a 
further increase from 200 kv.p. might cure 
more cancer. 

The two outstanding characteristics of ultra- 
high voltage are an increase in skin tolerance 
and an increased percentage depth dose.":*4 

The increased skin tolerance*:" is mainly due 
to high speed, high energy photons which pro- 
duce in tissue long range supercharged second- 
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ary electrons. These electrons require tissue 
density greater than their mean range before 
ionization is complete. This cannot occur at 
the surface. Since ionization is responsible 
for the changes we observe, its deficiency on the 
skin readily explains this first physical char- 
acteristic. The equilibrium reaction occurs 2 to 
3 mm. below the surface. This small surface 
dose gradually becomes less a factor as field 
size Increases. 

Penetration is an inherent property of 
ionizing radiation and increases with the volt- 
age applied. This will explain the increase in 
depth dose. 

A third characteristic is a minimum of 
tangential and circumferential scattering. Al- 
most all scatter is in a forward direction. This 
improves the useful beam. It yields a more 
geometric path of ionization at the same time 
sparing to a greater degree intervening normal 
tissue. 

A word of caution: The skin is no longer a 
limiting factor. Clinical judgment and deep 
tissue reaction, especially in mucous membrane, 
must be our guides. If a crossfire technic is 
used, the increase in the exit dose must be 
considered. 

Lastly, protection factors especially within 
the limits of the useful beam are going to be 
totally different. No longer will a thin strip of 
lead rubber or a few millimeters of lead be 
sufficient to protect the patient. The protection 
of personnel and adjoining rooms also presents 
a new problem. 

Acknowledging the superior physical prop- 
erties of supervoltage roentgen rays, it remains 
to assess their value to the therapist and his 
patient. The common denominator here as 
with any mode of cancer treatment is the 
response of the tumor. This is known as the 
biologic effect. In radiation therapy this is 
produced as the x-rays interact with matter. 
More precisely, it is the number of roentgens 
which are absorbed in a given volume of tissue 
over a stated period of time. It is the cellular 
alteration which takes place in this tissue. 
Is this reaction or is the clinical result with 
2,000 kv.p. going to differ from that observed 
with 200 kv.p., assuming an equal dose in 
each instance? 

True this aspect is surrounded by many 
nebulous theories such as tumor sensitivity, 
patient idiosyncrasy and our own inability 
to plumb the depths of what is and what is not 
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a cancerocidal dose. Fundamentally, however, 
it will decide the position of supervoltage 
therapy in cancer work. Trump”? and others!*'* 
believe that the biologic effect is the same below 
the surface of the skin up to a quality of 15 mm. 
Cu, h.v.l., which is equivalent to 3 mev.*° 
Theoretically, then, supervoltage x-rays hold 
no advantage in tumor response. However, 
with greater doses being delivered to tumors 
hitherto considered radioresistant, the outcome 
may possibly be more successful. 

Supervoltage radiation in 1939 was thought 
by Dresser to be in the same stage of develop- 
ment as was deep therapy fifteen years before.” 
Twelve years have passed since this statement 
and only a few'*> to my knowledge have 
reported five year end results with this new 
method. Phillips‘ in England using a 1,000 
kv.p. generator could not notice any particular 
improvement in end results. In pelvic cases 
edema and fibrosis were still troublesome. 
Buschke, Cantril and Parker" using 800 kv.p. 
were unable to notice any improvement. They 
warn against the hazards of overirradiation in 
the absence of visible skin reactions. Jones" 
reports severe reactions in the mucous mem- 
brane, particularly the bladder, at 1,000 kv.p. 
Williams® at 1,000 kv.p. thought that the 
results in the management of carcinoma of the 
antrum, bladder and rectum were superior to 
conventional deep therapy. Costolow” at 
500 kv.p. believes that the results in the late 
stages of carcinoma of the cervix were improved 
over those seen with deep therapy. Leucutia*! 
believed that at 500-600 kv.p. selected cases, 
especially of the deep-seated variety, were 
helped. Schulz™ after eight years’ experience 
with 1,000 kv.p. states that no real advantage 
accrues from supervoltage as far as curing a 
greater number of patients is concerned. 
Murphy and Reinhard” reported on a selected 
group of 185 patients with carcinoma of the 
cervix uteri; ninety-six patients were treated 
with 200 kv.p. and eighty-nine patients with 
1,000 kv.p. There was a three-year survival 
rate of 58.5 per cent against a rate of 45.6 per 
cent for the group managed with deep therapy. 

No significant improvement has been noted 
in the over-all survival rate. There is no ques- 
tion that supervoltage treatment offers se- 
lected patients a chance for increased survival. 
This is particularly true for deeply seated, 
localized malignancy, especially lesions which 
are known to be radiosensitive. 


We must also know whether supervoltage 
will produce in tissues the changes peculiar to 
ionizing radiation namely, erythema, tanning, 
telangiectasis, fibrosis, edema, endarteritis 
obliterans and atrophy. There is no question 
as one scans the literature!*-!8.2%.23.26 that these 
reactions occur. They should occur infre- 
quently. Those with experience with this new 
method have learned that as with 200 kv.p. 
there are certain limits beyond which trouble 
appears. They observe this limitation. Dresser 
and others have noted the reaction in mucous 
membrane to be more severe than with con- 
ventional treatment. Schulz** warns against 
the skin damage which appears late in the 
post-treatment phase and requires a longer 
recuperative period. Stone’? cautions against 
overtreatment for “just as much damage can be 
done to the skin if enough dosage is delivered.” 

Thirdly, as with deep therapy, the triad of 
field size, filtration and distance will affect 
ultrahigh roentgen treatment as with other 
qualities of radiation.”4 

A word must be said as to complications 
other than those on the skin. Amory and 
Brick'® report eleven cases of severe intestinal 
damage occurring in the course of the treatment 
of retroperitoneal metastases in carcinoma of 
the testicle. These patients received a measured 
dose (level of transverse colon and cecum) of 
6,000 to 6,750 r in fifty days; 1 mev with 10 by 
15 anterior and posterior fields with air doses 
of 400-600 r to each field daily. All these pa- 
tients died and at autopsy were found to have 
severe mucosal and soft tissue changes. All 
clinically presented symptoms of small or 
large bowel embarrassment. 

Greenfield and Stark” report on three pa- 
tients of 180 in whom a muscular weakness of 
the lower motor neuron type without sensory 
changes developed within the lower extremities. 
This occurred in patients receiving treatment 
to the retroperitoneal nodes following surgery 
for carcinoma of the testicle. Four portals, two 
anterior and two posterior, were used. Each 
port received a total skin dose of 5,400 r. 
This resulted in a dose at the level of the lower 
dorsal and lower lumbar spine of 4,300 to 
6,500 roentgens. This damage was permanent. 
Before leaving the subject, the work of Trump 
and Hare demands consideration. 

To my mind the combination of a super- 
voltage beam with a core of ionization is the 
ultimate in technical perfection. 
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ROTATION THERAPY 


In order to increase the amount of ionizing 
radiation delivered to a given tumor, particu- 
larly those deeply seated, many portals of 
entry are used. This allows a concentration of 
the many primary beams at the tumor site 
at the same time reducing damage to the skin. 
This technic has been variously called cross- 
firing or multiple small beam therapy and is 
very satisfactory provided the number of sites 
of entry are four or less and some thought has 
been given to treatment planning. However, 
when more than four fields are employed, it 
becomes almost technically impossible to re- 
produce the physical setup no matter how great 
is the control of the patient. Even when using 
light defining mechanisms built into so many 
of the present day machines there is the very 
real danger of “hot spots”’ and poor centering. 

Furthermore, if ultrahigh voltages of one 
and two million volts are used, cross-firing par- 
ticularly may be hazardous due to the high 
exit dosages characteristic of these wave 
lengths. 

Nielsen and others*! working with 200 kv.p. 
carried the idea of multiple small field therapy 
to its ultimate refinement. They rotated a pa- 
tient about an axis perpendicular to the plane 
of the primary treatment beam. This allowed 
them to deliver to a lesion in the thoracic 
esophagus a dose almost 50 per cent again as 
large in the same period of time as was given 
with a technic using multiple fields. Since this 
initial effort, this group has treated many more 
cases of carcinoma of the esophagus. Although 
there have been no five-year cures, this new 
method enabled the authors to increase their 
survival rate at the end of the first year by 
20 per cent and the figures at the end of the 
second year by 15 per cent. They have four 
patients surviving at the end of four years. 
This, I believe, is all the more remarkable 
since the authors are using potentials in the 
range of 180-200 kv.p., the half value layer 
being 0.3 mm. of Cu. The question is asked how 
much more might be expected were this rota- 
tion to be combined with a beam of irradiation 
more powerful and useful by a factor of forty. 

Rotation further enhances the qualities of 
supervoltage by virtue of its reduction in the 
damage to the skin and intervening tissues. 
Therefore, this combination if properly under- 
stood should allow the therapist to deliver to 
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a certain group of tumors doses of irradiation 
previously unattainable in comparable periods 
of time. It would seem ideally suited to treat- 
ment of midline deeply situated lesions such 
as the esophagus, mediastinum, pituitary, 
nasopharynx, hypopharynx, bladder and per- 
haps the cervix. 

Tissue dose is calculated as with any other 
method employing irradiation. The 100 per 
cent zone instead of being measured at the 
skin’s surface is measured at the center of 
rotation and is known as the “axis air dose.” 
This is a distance of 122.5 cm. away from the 
target. Estimation of tissue dose or axis tumor 
dose is made on cross section charts drawn to 
scale and superimposed on a 360 degree circle. 
The dose to any given point in or about the 
tumor site is calculated considering the portals 
of entry as discontinuous. The contribution 
of each of these fields is summated yielding 
the true estimate of the delivered dose. For 
example, a lesion in the esophagus to be treated 
where the patient is 20 cm. in the anterio- 
posterior diameter and 28 cm. from side to side 
will receive a tumor dose of between 5,000 and 
6,000 r within a period of forty to fifty days 
without any damage to the skin. There should 
be no appreciable damage to the lungs since 
the portal used is quite narrow (10 by 6). 
The dose to any portion of the skin in this 
case, which would require an air dose of at 
least 8,500 to 10,000 r, will be about 60 r total. 

It must be re-emphasized that despite rota- 
tion and ultrahigh voltage unless attention is 
paid to the distribution of ionizing radiation 
in the tissues, especially significant with this 
newer method, unpresaged trouble may occur. 


COMMENT 


There is no definitive clinical proof to date 
that supervoltage roentgen therapy will replace 
conventional 200 or 400 kv.p. management. 
The ability to deliver to deeply seated tumors 
a greater dose with a smaller number of fields 
will undoubtedly offer to a selected group of 
cancer patients a chance of a cure. It would 
seem to be particularly well suited for the 
management of midline, deeply seated and 
bulky lesions. Its use in the treatment of pa- 
tients whose skin is too damaged to tolerate 
long wave length exposure is important. 

It must be acknowledged that to date most 
clinics are dealing with patients whose cure 
potential is low. In the years to come some 
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may be able to report on a statistically sig- 
nificant group of curable cases. Rotation 
therapy at supervoltage levels would seem to 
offer even more clinically than multiple field 
or single field ultrahigh voltage therapy. 

Radiation therapy is an exacting mistress. 
There are many feathers in her cap. That it is 
of unquestioned value in the cure and pallia- 
tion of cancer can no longer be denied by the 
informed physician and surgeon. It remains for 
us to continue our research in physics, biology 
and clinical medicine to insure further progress 
in radiation therapy. 


SUMMARY 


1. Supervoltage roentgen therapy is defined. 

2. Compact and flexible units are currently 
being manufactured. 

3. A lowered ion density on the surface, in- 
creased penetrability and forward scattering 
are the principal physical properties. 

4. Increased skin tolerance and increased 
percentage depth dose are the chief clinical 
characteristics. 

5. A brief summary of the results of others 
is given. 

6. Radiation damage does occur and this 
is particularly troublesome in the deeper 
structures. 

7. Rotation therapy is briefly discussed. 
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RELATIONSHIP OF GONADAL IMBALANCE TO THYROID 
DISEASE* 


Francis P. Ferrer, M.D. AND THOMAS Hopce McGaAvack, M.D. 
New York, New York 


HE purpose of this study is to determine 
the statistical relationship of gonadal dys- 


function and imbalance to the incidence 
of thyroid disease, covering a five-year period 
from 1945 to 1949 inclusive. Four hundred 
sixty-seven cases were reviewed, omitting 
twenty-nine cases, in which the presence of 
thyroid disease was not definitely established. 
This latter group included adenomas of the 
thyroid found at autopsy in cases of advanced 
heart disease, pneumonia, nephritis, diabetic 
coma and fractures. Whenever the history or 
clinical picture did not substantiate the diag- 
nosis of thyroid dysfunction, it was not 
accepted. 

In the group reviewed are included cases 
of non-toxic adenoma, simple adenoma, toxic 
adenoma, diffuse hyperplasia, carcinoma, hypo- 
thyroidism, thyroglossal duct cyst and thy- 
roiditis. 


SEX, AGE AND MARITAL STATUS IN PATIENTS 
WITH THYROID DISEASE 


In the present study there is approximately 
a 6.5:1 ratio of female to male patients (393 or 
84.2 per cent to 74 or 15.8 per cent). (Fig. 1.) 
This ratio does not vary remarkably in the 
various categories. It significantly emphasizes 
the well known sex-linked incidence of thyroid 
disease in the female in non-endemic goiter 
areas. Thyroid disease was observed in the 
married, separated and widowed, taken col- 
lectively 4.5 times as frequently as in the single 
patients (78.6 per cent:21.4 per cent). About 
one-third of the males were single and less than 
one-quarter had any progeny. 

Age, as noted in Figure 1, represents that at 
the time of admission to the hospital for the 
care of the thyroid condition. The greatest 
incidence occurred between the ages of thirty 
and sixty (65.3 per cent) with the “peak” age 
between forty and fifty years (26.3 per cent). 


GONADAL INVOLVEMENT IN PATIENTS 
WITH THYROID DISEASE 


Gonadal involvement has been arbitrarily 
subdivided into three large groups, as indicated 
by antecedent gonadal pathology, abnormal 
menses and hysterectomy. (Fig. 2.) 


5 30 4 60 7 90 


Female 393 - 842% 
Male 74 - 15.8% 
Under 20 * 7 - 36% 
20-30 | 61 - 13.0% 
30-40 90 - 19.2% 
40- 50 | 123 - 26.3% 
50-60 | 92 - 19.7% 
60-70 63 - 13.5% 
70 - 80 20 - 42% 

Married SUCH 268 - 57.4% 

r 4 +t | = 
Single Tt 100 - 21.4% 
Fic. 1. 


The “observed gonadal pathology group” 
(180 cases or 38.5 per cent) was constituted by 
those cases with a definite history of mastitis, 
or of tubal, ovarian or uterine disease in the 
female, and prostatism, undescended testicle, 
inguinal hernia, mastitis, castration and ab- 
sence of secondary sex characteristics in the 
male. (Fig. 2.) Diseases which frequently have 
been secondarily believed to be related to 
alterations in gonadal activity, such as gastric 
ulcer, acne, sinusitis, impotence, asthma, ar- 
thritis and nervous breakdown were not in- 
cluded. We consider the observed percentage 
of 38.5 a conservative one, because no record 
of pelvic examination was made in 38 of the 
393 women included in this study. 

In the “abnormal menses group”’ (104 cases 
or 22.2 per cent) are included only those cases 
with a definite history of irregularity of the 


* From the New York Medical College, Metropolitan Hospital Research Unit, and the Department of Medicine, 
New York Medical College, New York, N. Y. 
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menstrual cycle or those in whom drastic 
change in menstruation was noted, such as 
menorrhagia not associated with demonstrable 
pelvic disease. Patients with postpartum irregu- 
larities of menstruation, those with severe 
dysmenorrhea or sterility and those in whom 


10 20 30 40 50 

Gonadal Pathology LT 180 - 38.5% 
Abnormal Menses 104 - 22.2% 
Hysterectomy 88 - 18.8% 


20 40 60 80 0 
Ratio Gonadal Pathology; | | | | | | 
to Thyroid +.” 9.5% 
Ratio Gonadal Pathology |_| 
to Osteo-arthritis 21.2% 
Fic. 2. 


cyclic changes could be attributed to a meno- 
pausal syndrome were not included. The ob- 
served correlation of 22.2 per cent between 
pelvic and thyroid disease is therefore a very 
conservative one, more so because of the 393 
women with thyroid disease, included in this 
study, menses were recorded as “regular” or 
not mentioned at all in forty-four. 

Little explanation of the “hysterectomy 
group” (eighty-eight or 18.8 per cent) is 
necessary. (Fig. 2.) There was a wide variation 
of elapsed time between the pelvic surgery and 
the onset of thyroid disease. The shortest time 
was six months and the longest twenty-six 
years with an average of five years. Three pa- 
tients suffered concomitantly from “fibroids” 
of the uterus-and hyperthyroidism. In each of 
these successful extirpation of both organs was 
accomplished during the one hospitalization 
with no apparent ill effects or complications 
either immediately or during a_ three-year 
period of “follow-up.” 

When we combine these three sub-groups as 
a whole, it is noted that 79.5 per cent of the 
total of 467 cases (4:5 ratio), had an antecedent 
history of gonadal involvement. The ratio of 
gonadal disorders to admissions for osteo- 
arthritis was 21.2 per cent or a I to § ratio. 
Osteo-arthritis was selected arbitrarily for com- 
parison so as to evaluate conclusively the rela- 
tionship of gonadal disturbance to another 
disease not too closely associated with the 
endocrine system. The difference in these ratios 
is highly significant, statistically, and shows 


that the association of pelvic disease with 
thyroid disease is not a matter of chance alone. 


INCIDENCE OF GONADAL DISTURBANCE 
AND PELVIC SURGERY IN THYROID DISEASE 


The classification of thyroid disease is de- 
rived from both pathologic descriptions and 
clinical findings, mainly in order to simplify the 
categories used in delineating causal relation- 
ships to pelvic disease. 

The non-toxic adenomas (186 cases or 39.7 
per cent) represent the largest group. (Fig. 3.) 
Of these 163 or 87.6 per cent, had some ante- 
cedent gonadal disturbance. They also repre- 
sent the largest percentage of the total number 
of cases, 34.9 per cent or about one-third. 

The simple adenomas (thirty-four cases or 
7.2 per cent) constitute a small group but the 
percentage with antecedent gonadal disorders 
(85.3 per cent) is as high as that observed in 
patients with non-toxic adenomas. 

The toxic adenomas (126 cases or 26.9 per 
cent) comprise about one-quarter of the total 
cases reviewed and antecedent gonadal disease 
was revealed in 78.4 per cent of the cases. 
Hysterectomy was performed almost twice as 
frequently and gonadal disease was observed 
almost twice as often in those with non-toxic 
adenomas as compared with those with toxic 
nodular thyroid glands. The incidence of ab- 
normal menstruation is practically the same 
for the two groups. 

Graves’ disease was noted in forty-one cases 
or 8.7 per cent of the total number of cases 
accepted for study. Here, also, the percentage 
of antecedent gonadal disorders was high 
(78.0 per cent). 

Carcinoma of the thyroid was present in less 
than 10 per cent of the total number of cases 
analyzed (thirty-four cases or 7.2 per cent); 
twenty-seven were female and seven were male, 
or a ratio of about 4:1, which approximates the 
over-all ratio for the series. Of this group only 
44.1 per cent gave a definite history of gonadal 
disease. 

About one-fifth (18.4 per cent) of all our 
patients had had previous operations and one 
woman had been operated upon twice for “toxic 
adenoma” and a third time for malignancy. 

The diagnosis of carcinoma of the thyroid 
was made preoperatively in all but three of the 
fifteen patients. Nearly one-half (45.1 per cent) 
of the group with carcinoma had had symptoms 
referable to the thyroid of less than one year’s 
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duration, while one-third (31.2 per cent) had 
some sign or symptom which had existed for 
five years or more. The shortest duration of 
symptoms was three weeks and the longest 
fifteen years. 

Under the diagnosis, hypothyroidism, we 
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NON-TOXIC ADENOMA 186 «39.7% 
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In thyroiditis (seven cases or 1.5 per cent) 
there was also a high antecedent incidence of 
gonadal disturbance (85.7 per cent). 

In the present series of 467 cases of thyroid 
disease, twenty-eight or 5.8 per cent expired 
during the period of hospitalization covered by 


NO. % 
20 30 40 50 CASES TOTAL 


Abnormal Menses 

SIMPLE ADENOMA ie 85.3 % 34 7.2% 
Génadal Pathology a} 29= 6.2 % of Total 
Abnormal Menses 12 

TOXIC ADENOMA 126 26.9% 
Hysterectomy 25 
Gonadal Pathology 44°? 99 = 21.2% of Total 
Abnormal Menses 30 

GRAVES' DISEASE win % 4 8.7% 
Hysterectomy 3 I 
Gonadal Pathology 17 ¢ 32 = 6.8% of Total 
Abnormal Menses 12 

CARCINOMA 44.1% 34 7.2% | 
Hysterectomy 5 } 
Gonadal Pathology 7 15 = 3.2 % of Total 
Abnormal Menses 


HYPOTHYROIDISM 
Hysterectomy 3 I 
Gonadal Pathology 13 7 23 = 4.9% of Total 
Abnormal Menses 7 
THYROGLOSSAL CYST 461% 13 2.7%! 
Hysterectomy fe) } 
Gonadal Pathology 6 6 = 1.2% of Total 
Abnormal Menses 0) 
THYROIDITIS 7% 7 
Hysterectomy } 
Gonadal Pathology ! 6 = 1.2% of Total 
Abnormal Menses 


have included all cases of myxedema so that 
this group comprises twenty-six cases or 5.5 per 
cent of the total reviewed. It is significant that 
here, too, the percentage of antecedent gonadal 
disease was found to be high (88.0 per cent) 
approximating the total averaged figure of 
coincidence. 

Thyroglossal duct cyst was present in 
thirteen patients or 2.7 per cent of the total. 
Again, the incidence of gonadal disorders was 
relatively high (46.1 per cent) particularly when 
it is realized that four of these patients were 
under ten years of age. 
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the present study; 39.4 per cent of these died 
of thyroid carcinoma or its sequelae. Two 
patients died on the operating table; one had 
a thyroid malignancy and the other, multiple 
adenomas of the thyroid. The youngest was a 
female, twenty-eight years old and the oldest a 
female, eighty-one years of age. 


COMMENT 


That the thyroid and the gonads are func- 
tionally interrelated has been recognized for a 
considerable period of time. Furthermore, it 
appears that thyroid disease is more liable to 


| 
| 
‘ 
t 


70 Ferrer, McGavack—Gonadal Imbalance and Thyroid Disease 


follow than to precede disturbances in the 
genital tract. “Cyclic variations in the basal 
metabolic rate, with various phases of the 
menstrual cycle alone, serve to emphasize the 
close association between the thyroid and the 
ovary.”! Administration of thyroid hormone 
improves the function of the gonad in partially 
or completely castrated animals. It has been 
shown? that thyroid hormone in small doses 
directly i increases the gonadotropic content of 
the pituitary, thereby improving indirectly 
some of the disorders affecting the reproductive 
tract. On the other hand, thyroid hormone 
may decrease the gonadal response to a given 
quantity of gonadotrophic extract.* “It appears 
to take relatively little thyroid hormone to 
maintain a reasonably satisfactory balance be- 
tween the pituitary and the gonad, so that only 
at the extremes of thyroid hormone production 
do we see clinically recognizable disturbances 
in the function of the ovary and the testis.””! 

The influence of the gonad on the thyroid 
has been shown principally by castration and 
by estrogen administration in various doses.* 
Thyroid function is definitely depressed when 
large doses of estrogen are used,® whereas in 
physiologic doses the activity of the thyroid is 
stimulated.® 

These experiments indicate an interrelation- 
ship between the thyroid, the pituitary and the 


gonads. Whether the pathways for these rela-. 


tionships also involve the adrenal or the 
hypothalamus is conjectural at this point. It 
seems logical to assume, however, that the 
pituitary plays a most important role. At least, 
such a hypothesis has justifiable foundation in 
experimental data.! 

From the present study it is apparent that in 
individuals who have had genital tract dys- 
function the possibility of thyroid disease be- 
coming manifest at a later date must be kept 
constantly in mind. Following castration, 
hysterectomy, or any other pelvic disease or 
gonadal surgery, the patient should be under 
periodic surveillance, so that gonadal replace- 
ment or substitution therapy in proper physio- 
logic doses may prevent the appearance of 
disturbances in thyroid function and form as 
well as the complications that may arise there- 


from. A more than coincidental relationship 
between thyroid disease and pelvic disorders 
has here been demonstrated. An appeal is made 
to utilize this relationship by studying the 
over-all endocrine balance of each patient with 
a disorder of the genital tract in such a manner 
that early rational endocrine therapy may lead 
to the restoration and maintenance of normal 
bodily function. Consultation and cooperation 
between the gynecologist and endocrinologist 
is always advisable and imperative. 


SUMMARY 


Four hundred sixty-seven cases of thyroid 
disease admitted to two general hospitals over 
a period of five years (1945 to 1949), are re- 
viewed from the standpoint of antecedent 
gonadal disturbance and its relationship to the 
etiology of the thyroid disease. In approxi- 
mately four-fifths of these cases (79.5 per cent) 
such a relationship could be demonstrated. The 
actual percentages for several specific condi- 
tions were as follows: non-toxic adenoma 87.6; 
simple adenoma 85.3; toxic adenoma 78.4; 
diffuse hyperplasia 78; hypothyroidism 88.0; 
thyroiditis 85.7; carcinoma 44.1; thyroglossal 
duct cyst 46.1. 
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NON-TROPICAL SPRUE-LIKE SYNDROME CAUSED BY 


A DILATED POUCH FOLLOWING SIDE-TO-SIDE 


ANASTOMOSIS* 


HyMAN SNEIERSON, M.D. 


Binghamton, New York 


characterized by diarrhea, steatorrhea 

and other gastrointestinal symptoms, 
macrocytic anemia, glossitis, nutritional mani- 
festation including loss of weight, weakness, 
hypocalcemia, osteoporosis, tetany, hypopro- 
teinemia, edema and other changes. These vary 
from case to case. The disease is characterized 
by a chronic progressive course and often pro- 
longed remissions. Steatorrhea (idiopathic) and 
celiac disease give a similar picture. Folic acid 
seems to help steatorrhea and sprue in some 
cases but not celiac disease.'* The fundamental 
defect in sprue is considered to be impaired ab- 
sorption of various substances from the gastro- 
intestinal tract. It was noted that these patients 
have low vitamin A and cortin levels. 

The picture of chronic diarrhea or attacks of 
diarrhea with anemia is found frequently in 
surgical conditions. Gastrocolic fistula, resec- 
tion of a third to a half of the bowel, pancreatic 
disease, regional enteritis, postoperative gastric 
resection and other conditions may show the 
aforementioned syndrome. The differentiation 
from the medical sprue-like syndrome is usually 
not difficult and in cases with advanced enteritis 
or with large resection is self-evident. 

Recent experience with a case presenting a 
sprue-like syndrome following resection of only 
5 feet of terminal ileum for acute strangulation 
indicated that the presence of a blind loop or 
pouch following side-to-side anastomosis may 
also be a cause. 


b sprue is a condition 


CASE REPORT 


A forty-two year old woman was admitted to 
Binghamton City Hospital, October 12, 1950, 
because of loss of weight (22 pounds), persistent 
diarrhea of three weeks’ duration and general 
weakness. She had had a resection of about 5 
feet of the terminal ileum with side-to-side 
antiperistaltic ileotransverse colostomy in 1948 


because of infarction of bowel due to adhesions. 
A two-stage procedure had been necessitated 
due to her critical condition at the initial oper- 
ation. She had had a thyroidectomy at the age 
of twenty-three, and a hysterectomy in 1943. 
Prior to the admission in 1948 she had had fat 
intolerance and increasing constipation. Ini- 
tially, since her final discharge from the hospital, 
September 22, 1948, she had been much im- 
proved. Her red blood count at the time was 
4,880,000 with 81 per cent hemoglobin. She had 
three to five stools daily, semi-solid in nature. 
She still had marked intolerance to fat and 
subsequently chronic anemia developed for 
which she had various iron, folic acid, liver and 
vitamin treatments with only temporary relief. 
She had also been treated with sulfa drugs and 
aureomycin without effect. Because of the type 
and character of the stools pancreatin had been 
tried without much benefit. The patient noted 
that she caught cold easily and that these at- 
tacks persisted much longer than prior to the 
resection. She specifically noted that each cold 
was accompanied with a flare-up in the diarrhea 
and that this subsided as her general condition 
improved. She stated that undigested food was 
often present in her stool. The attacks of diar- 
rhea had become increasingly severe and per- 


. sistent and were accompanied with abdominal 


pain. She noted that the pain followed a certain 
sequence. When the pain began, a mass always 
appeared near the operative scar. This became 
larger until it was the size of a small apple and 
was exquisitely tender to touch and pressure. 
The pain would increase until suddenly th- 
mass “‘ broke”’ and disappeared, following which 
she was quite comfortable. The attacks came 
on several times a day, and at times were almost 
constant. For the past three weeks the pain and 
diarrhea had been almost continuous despite 
all medication. She had a gastrointestinal series 
in April, 1950, which was reported as negative. 


* From the Surgical Division, Binghamton City Hospital, Binghamton, N. Y. 
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Fic. 1. Postevacuation barium enema, with arrow 
pointing to dilated pouch. The difference in caliber 
between the dilated pouch and the connection with 
the bowel is evident. 


A red blood count showed 3,740,000 red cells, 
and a hemoglobin of 78 per cent, with a color 
index of 1. Physical examination was essentially 
negative aside from soreness in the operative 
area. When the patient was seen during an 
acute attack, a loop of what seemed to be dis- 
tended bowel could be felt. On October 13th 
the hemoglobin was 61 per cent with 3,260,000 
reds and a color index of 0.9. She was having ten 
to fifteen bowel movements a day accompanied 
with rectal tenesmus. A barium enema report 
was as follows: 
showed an enterocolostomy procedure. The 
loops of small bowel were considerably dilated 
and where the small bowel has been closed off 
there was a rather bulbous dilation. Diagnosis 
was enterocolostomy procedure; otherwise nega- 
tive colon. (Fig. 1.) At operation a dilated por- 
tion of ileum at the anastomosis was found 
614 cm. in diameter. It was adherent to the 
colon but was freed up and resected without 
difficulty. The anastomosis was of good caliber 
and showed no abnormalities. Resection of the 
anastomosis was therefore not thought to be 
indicated. Pathologic report revealed a pouch 
of small bowel 6.5 by 5 cm. with an opening at 


radiographic examination 


one end, 2.5 cm. in diameter. On section speci- 
men showed a thickened wall. The distal closed 
portion contained a secondary pocket 2.5 by 
3 cm. with a I cm. opening into the main pouch. 
The mucosa showed some congestion. Micro- 
scopically, much congestion and mild inflamma- 
tion was seen in the mucosa. Muscularis showed 
fibrous thickening with diffuse calcium deposits; 
mild diverticulitis, probably recurrent. 

The patient was last seen on May 20, 1952. 
She stated that she has been having one or two 
bowel movements a day without any abdominal 
distress. In contrast to her previous diarrhea 
there is now a tendency toward constipation. 
Her general physical condition has been ex- 
cellent and she noted that when she does catch 
cold she throws it off without difficulty. She 
still avoids fatty or fried foods, although she 
has no definite intolerance to them at present. 
Her weight is 113 pounds which is 10 pounds 
below her best weight. She has an excellent 
appetite and eats well. Her physician states 
that her present weight is due to her desire 
rather than to any organic condition. She has 
had no medication for anemia and her present 
blood count is perfectly normal. 

The production of a blind loop by having the 
proximal end of a side-to-side anastomosis ex- 
tend beyond the opening was done by Pearse*® 
in 1934. He proved in dogs that such dilatation 
caused symptoms only if peristalsis was in the 
direction of the loop. In these cases material is 
forced into the loop by peristalsis producing dis- 
tention and varying symptoms depending upon 
the size and the position of the loop. The symp- 
toms came on in from two to four months post- 
operatively and could be placed in two cate- 
gories: (1) those due to pressure symptoms 
caused by increase in size and/or due to inter- 
ference with circulation causing perforation 
and peritonitis; and (2), those producing 
systemic effects the cause of which are not 
clearly understood. This article has to do with 
the second type. 

In all cases the first sign was diminution of 
appetite, with progressive weakness, lethargy 
and loss of weight. The animal appeared thin, 
listless and weak as the emaciation became more 
marked. The eyes were sunken and dull. There 
was no vomiting. Diarrhea occurred only at in- 
frequent intervals in a few instances but all had 
loud rumblings in the abdomen. Unless the loop 
(jejunum, 3 to 4 feet) was resected, these ani- 
mals died. Loops of 1 foot or less cause no harm. 
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Those of 2 feet cause no symptoms except when 
dilatation caused perforation and _ peritonitis 
with death. Loops of ileum cause no symptoms. 
There were no abnormal blood chemistry 
changes. Examination of these dogs with bar- 
ium was instructive. 

“‘Under the fluoroscope barium is carried up 
the blind end which becomes dilated. The dila- 
tation increases as wave upon wave drives the 
material into this cul de sac. After a variable 
period of time the peristaltic action becomes 
feeble and finally ceases. With this the barium 
flows back through the loop, the dilated blind 
end resumes its former size and the remainder 
of the segment fills. . . . Some of the barium 
spills over through the anastomosis into the 
distal intestine. . . . At the end of a week, all 
the barium had been eliminated from the 
segment.” Pearse noted that resection of these 
loops caused recovery whereas death resulted 
otherwise. 

Pearse mentioned a case report by Little, 
Zerfas and Trusler in which eight years after 
enteroanastomosis and four years after the 
onset of nutritional disturbances, pernicious 
anemia developed. He suggested that the reason 
he did not see these changes in his dogs was 
because of the shortness of the time observed. 

W. Richardson" reported a case with chronic 
diarrhea and the blood picture of pernicious 
anemia due to short-circuiting of half the small 
bowel. Restoring the continuity of the bowel 
cured both the diarrhea and the abnormal blood 
picture. 

Watson, Cameron and Witts'? produced 
macrocytic anemia in the rat by the formation 
of a blind loop of jejunum similar to that done 
by Pearse in dogs. They produced the syndrome 
by as little as a 3-inch loop which is equivalent 
to about 2 to 3 feet in humans (estimated 36 
inches length of bowel in rats). When long loops 
were used, the mortality was 75 per cent in 
three weeks and the disturbances so extensive 
that medical treatment could not save the ani- 
mals. The anemia usually progressed rapidly if 
untreated and the rat died in about a month. 
It was noted in these experiments that if the 
loop was placed in the terminal ileum, no 
anemia developed. ‘A working hypothesis is 
that materials are formed in the stagnant loop 
which in some way interfere with the formation, 
absorption or utilization of hematinic princi- 
ples.”’ Diarrhea was not present. In rats the use 
of liver extract and folic acid cause a satisfac- 
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tory response with the hemoglobin and red cell 
count rising nearly to normal and resulting in 
cure. They noted that with the hemoglobin 
down the nutrition and resistance to infection 
were impaired and unless corrected the animal 
died. 

Toon and Wangensteen"' repeated the experi- 
ments of Watson, Cameron and Witts, but also 
gave the rats aureomycin. In these cases the 
anemia was not seen. They believed that stasis 
and unusual bacterial activity were significant 
factors in the production of the macrocytic 
anemia. 

Estes and Holm‘ report cases of side-tracked 
dilated loops with obstruction resulting in 
tremendous dilatations and producing symp- 
toms of pain and diarrhea due to enterocolitis 
with ulceration but without the blood findings 
noted by others.!°-! 

Eckel and Holman? reported a case of side- 
to-side anastomosis following resection of a 
lesion of the ascending colon twenty-two years 
before. This patient showed severe anemia (40 
per cent hemoglobin, two plus million red blood 
cells), abdominal pain, diarrhea and loss of 
strength. X-ray showed a partial obstruction of 
the terminal ileum. At operation the only 
pathologic disorder was a blind loop of ileum 
10 inches long. This was resected, with complete 
cure. Experimentally they found that loops 
were less likely to cause trouble if the anasto- 
mosis was in an isoperistaltic way. 

Recently, Heifetz and Senturia® presented 
eight cases of a blind loop obstruction with one 
case presenting the aforementioned picture. In 
this patient 5 feet of ileum had been resected 
and an ileoileal side-to-side anastomosis done 
eight years before. The patient was admitted 
for diarrhea, cramping abdominal pain and 
severe anemia and weakness. He had been hos- 
pitalized off and on for eight years for similar 
complaints. A dilated sac was noted at the end 
of the proximal loop. The blood count showed 
1,200,000 red blood cells and a hemoglobin of 
39 per cent. The blood marrow smears showed 
macrocytic anemia. Due to his age and general 
condition, operation was not performed. He was 
given transfusions and built up generally and 
then discharged. They stated that no explana- 
tion of the blood picture in this case and the one 
by Eckel and Holman* could be given. Other 
cases in their series with varying sized pouches 
showed symptoms due only to local pressure 
and inflammation. 
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In case reports available to me, unlike the 
experimental studies, the ileum or colon was 
the offender. The symptoms, as in the experi- 
mental group, were due to either local pressure 
and inflammation or to failure of absorption of 
necessary hematinic principles as cited previ- 
ously. These last cases resembled those seen 
with massive resection of the bowel. All cases 
showed varying degrees of pain and diarrhea. 

My patient, the one cited by Heifetz and 
Senturia, and the one cited by Eckel and Hol- 
man show a combination of factors which set 
then apart from either the inflammatory ob- 
struction type and also to a lesser degree from 
the failure of absorption type. In all three there 
was a chronic picture of intermittent diarrhea, 
macrocytic anemia, progressive weakness, and 
so forth, which responded only temporarily to 
the usual antianemic and antidiarrhea treat- 
ment and which was progressive. Obstruction, 
perforation and/or gross inflammation were not 
present. The loop was small and the systemic 
reaction entirely out of proportion to the patho- 
logic condition found. 

In these cases there are three factors present: 
(1) resection of approximately 5 feet of bowel; 
(2) the presence of a small dilated pouch; and 
(3) a chronic diarrhea. Any one or two of these 
factors will not produce the clinical picture of 
non-tropical sprue. Resection of 5 feet of bowel 
is quite common and will produce very little if 
any symptoms providing some other condition 
is not superimposed, such as recurrence in 
ileitis or carcinoma, obstruction or inflamma- 
tion. The same reasoning is applicable to the 
presence of a dilated loop.' Similarly a chronic 
intermittent diarrhea does not of necessity re- 
sult in the clinical picture of non-tropical sprue. 

My hypothesis is that in a patient who has 
had a segment of bowel removed thereby reduc- 
ing the area for absorption of necessary hema- 
tinic principles the production of a severe 
chronic diarrhea will further decrease absorp- 
tion, and if continued over a sufficient length 
of time, will result in the blood and clinical pic- 
ture of non-tropical sprue. If this is correct, 
removal of this small area should result in cure. 

The dilated pouch which by itselfis innocuous 
as shown by Pearse’ is the chief offender or 
“trigger” area in this mechanism. Its position, 
the constant. recurring distention with the pro- 
duction of hyperperistalsis in the loop and the 
reflex stimulation of the rest of the bowel, pro- 
duces the clinical picture of recurring pain and 
borborygmi, with progression until the “‘trig- 
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ger” area is removed. The condition is not due 
to a severe enterocolitis with ulceration.!° The 
ability to help these patients by restoring the 
blood picture to normal and by halting the 
diarrhea demonstrates that the condition is 
borderline. If one corrects the loss of blood- 
forming principles, the condition is improved. 
This improvement is only temporary and al- 
ways recurs unless the cause is removed.® 

The size of the loop in the three cases is too 
small to conform to the hypothesis!!!2 that 
materials are formed in sufficient amount in 
this area to interfere with the ‘formation, 
absorption, utilization of hematinic principles.” 
The use of antibiotics such as sulfa drugs and 
aureomycin caused no improvement as would 
be expected if this were the cause.'! Diarrhea 
was also present, a condition which did not 
usually occur in the experimental animals.*~!? 

The mechanism of the formation of the 
“trigger” area and the later causation of 
clinical signs and symptoms may be explained 
as follows. When the anastomosis is made, a 
small pouch or dilatation is left beside the 
opening. The neck of this pocket is of the same 
caliber as the bowel at this time (collapsed). 
Intestinal contents move in and out without 
difficulty and with no abnormal signs or 
symptoms. As the pocket dilates, the stoma, 
whether due to local reaction or some other 
cause such as adhesions, remains the same 
size. When the proportion between the size 
of the loop and the os reaches a certain un- 
known ratio, emptying becomes more difficult 
and is manifested by cramps, mild at first, and 
increasingly severe as the disproportion in- 
creases. It is also possible that the very size of 
the distended loop increases this difficulty by 
mechanically pulling or twisting the opening 
in contracting. This process, once initiated, 
will continue intermittently until the cause of 
the cramps is removed. This could progress to 
obstruction and perforation if the opening is 
small enough. On the other hand, if the neck 
dilates with the rest of the pouch, there will be 
no clinical signs as the area empties easily. 
In these cases the loop may reach enormous 
size unnoted and will cause symptoms only by 
pressure or perforation. A glance at Figure 1 
will show the disproportion between the loop 
and the connection with the bowel. This is 
also borne out by the gross pathologic report. 

Just when symptoms appear and just why 
they occur in only the unusual case cannot be 
answered. The use of antiperistaltic anasto- 
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moses may contribute to the formation as sug- 
gested by experiments of Eckel and Holman* 
and as seen in my case and that of Heifetz 
and Senturia.* No mention of the type of union 
was made in the third case.* 

The possibility of a dilated loop should al- 
ways be kept in mind in patients who have 
had bowel resection and restoration of con- 
tinuity by side-to-side anastomosis. If the 
patient has persistent pain and diarrhea, and/or 
anemia and if along with the pain there is a 
local swelling or mass and the sequence noted 
in my patient, this will be clinically evident. 
The exact diagnosis, however, will be made by 
the use of a barium enema. A gastrointestinal 
series may show the condition but a small loop 
may be missed, as occurred in my case. Even in 
cases of suspected recurring ileitis or malig- 
nancy such signs and symptoms may be due to 
this loop rather than to recurrence.' It is my 
opinion that there are many patients who are 
chronic invalids being treated for chronic 
anemia and malnutrition who can be readily 
cured by removal of the “‘trigger”’ area. 

Prevention of this condition can be done by 
using end-to-end or end-to-side anastomoses, 
a trend which is becoming increasingly more 
popular in recent years. If side-to-side union is 
desired, a technic similar to that advocated 
by Poth® will achieve the same result. This has 
been used by me repeatedly with complete 
satisfaction. 

The only treatment of the loop is resection. 
At times resection of the entire anastomotic 
area may be indicated® but clinically, removal 
of the “‘trigger’’ area has always resulted in 
cure. 


SUMMARY 


1. A brief résumé of the literature, experi- 
mental and clinical, on the formation of a blind 
loop following side-to-side anastomosis has been 
presented. 

2. Examples of the inflammatory and/or ob- 
structive type, and of the stasis type with 
failure of absorption of hematinic principles 
have been presented. 

3. A mechanism has been described following 
resection with side-to-side anastomosis in 
which a small blind loop acts as a “trigger” 
area, resulting in a chronic recurring progres- 
sive diarrhea and anemia simulating non- 
tropical sprue. This has not previously been 
described. 

4. A case has been described in detail in 
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which this mechanism was present, and two 
others reported from literature. Removal of the 
loop resulted in complete cure in two cases. 
One case was not treated surgically. 

Addendum: Since acceptance of this article 
the author operated on this same patient for an 
ovarian cyst in August, 1952. Examination of 
the anastomotic area showed a normal wide 
stoma with dilatation of the proximal 6 inches 
of ileum. This finding has been noted by the 
author following resections for regional ileitis 
and is explained by the ileum acting as a 
reservoir. The patient has been well to date and 
is at present having two normal bowel move- 
ments a day. Her weight remains at 113 
pounds, but was 120 pounds in the winter prior 
to the onset of symptoms caused by the ovarian 
cyst. 
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TRANSDUODENAL APPROACH IN SURGERY OF THE 
COMMON BILE DUCT 


Frank D. COoNnOLE, M.D. 


Binghamton, New York 


taining stones frequently necessitates an 

active consideration of the common duct. 
Opening of the duct in its free portion just below 
the cystic duct level is therefore followed by 
any one of several maneuvers in an attempt to 
remove duct calculi and dilate the sphincter of 
Oddi. Instrumentation of the duct is not with- 
out its hazards and particularly so when the 
duct is obstructed in its lower portion. There 
is no way of being certain that the metal dilator 
is not pushing the papilla of Vater against the 
outer wall of the duodenum. It‘is even possible 
to slip because of a stone embedded in a recess 
or ulceration of the duct. Bacillus welchii in- 
vasion of the adjacent soft tissue with its lethal 
consequences has been reported following force- 
ful instrumentation of the duct.! The apparent 
incidence of stones left behind in all patients 
operated upon for choledocholithiasis varies 
from 16 to 25 per cent.? Cholangiography done 
at the time of surgery is a very helpful measure, 
but it does not rule out entirely the possibility 
of leaving a stone in the duct. For this reason 
subsequent studies before removal of the tube 
are necessary and should always be done before 
any tube is removed. 

In 1898 Charles McBurney presented before 
the New York Surgical Society a method he 
had used successfully in three cases for the re- 
moval of stones embedded in the pancreatic 
portion of the duct.* A planned retroduodenal 
approach, was forsaken in his first case and the 
second portion of the duodenum opened. The 
sphincter was easily identified, incised and the 
stone removed. Acceptance of this method has 
been slow, but due credit for its rebirth must go 
to Richard Cattell. His innovation of the long 
T-tube to maintain patency of the incised 
sphincter constitutes a definite advance. Fear 
of duodenal fistula goes hand in hand with the 
myth of ascending cholangitis. The opening of 
the second portion of the duodenum after hav- 
ing mobilized the hepatic flexure of the colon 
allows for clear visualization of a constant 
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anatomic structure, the ampulla of Vater. 
Incision and dilatation of this structure and the 
sphincter of Oddi is most important in the care- 
ful removal of large or embedded ductal stones. 
Leakage about the long T-tube at its point of 
exit from the common duct may occur and even 
duodenal contents may be obtained by suction. 
Such leakage is ephemeral in duration and 
without serious sequelae of any kind. 

It was only in logical sequence that the trans- 
duodenal approach should be used in repair of 
the injured common duct. Most authorities are 
in agreement that any method of repair using 
the pancreatic portion of the duct is far supe- 
rior. The dissolution of the supraduodenal por- 
tion of the duct due to necrotic action of free 
bile as advanced by Dragstedt‘ is a most rea- 
sonable explanation for the absence of this por- 
tion of the duct encountered at the time of con- 
templated duct repair. Case 111 involves the 
repair of a common bile duct using this method 
and the long T-tube. Perhaps the method more 
recently described by Dragstedt‘ of using a 
catheter brought out through an omental 
covered duodenal fistula is in some respects 
better because it allows for a more accurate and 
complete anastomosis of the duct. That it is 
possible to unite a small hepatic nubbin of duct 
with a fully mobilized pancreatic portion of 
duct is in itself a measure which should prove 
useful in the greater majority of common duct 
repairs. The transduodenal approach simplifies 
a most difficult surgical problem and makes 
possible the use of the very important and often 
forsaken pancreatic portion of the duct. 


CASE REPORTS 


Case 1. Mrs. V. McC., age twenty-nine, 
entered the hospital on December 20, 1949, and 
was discharged on January 17, 1950. Her chief 
complaint was that of upper abdominal pain 
very severe in nature. During the past three 
years she had experienced five attacks of right 
upper quadrant abdominal pain, nausea and 
vomiting. The most recent attack began about 
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ten days prior to admission and was ushered in 
with severe upper abdominal pain radiating to 
the right shoulder. As the pain subsided, nausea 
and vomiting became increasingly troublesome. 
The patient remained at home but was able to 
eat hardly anything. Jaundice did not develop 
until about two days before admission. How- 
ever, her urine has been dark in color for ap- 
proximately ten days, stools were light in color 
but not clay colored. The gallbladder visualiza- 
tion study performed on December 12, 1940, 
revealed a gallbladder that did not visualize. 
Cholecystectomy and choledochotomy were 
done on December 23, 1949. The gallbladder 
was enlarged, the wall thickened and edema- 
tous. Many stones the size of marbles were 
found within the lumen of the gallbladder. The 
dilated common duct was opened and a series of 
Bakes dilators were used. The edematous nature 
of the duct wall made probing a bit difficult and 
it was not possible to be certain that the probe 
passed through the sphincter into the duode- 
num. A T-tube was inserted and the common 
duct closed about it. The patient’s postoper- 
ative period was characterized by copious 
amounts of biliary drainage. This continued 
and became particularly disconcerting when 
clamping the tube caused, within a very short 
period, abdominal discomfort to be followed 
by a spurting of bile from the tube as soon as 
the clamp was removed. A cholangiogram done 
on December 28, 1949, showed a radiolucent 
defect at the lower portion of the common duct. 
(Fig. 1.) When medical measures (Best’s “ mag- 
nesium sulfate method”’ and others) failed to 
release the stone, surgical intervention was con- 
sidered necessary because of the great loss of 
bile. On December 31, 1949, eight days follow- 
ing cholecystectomy, the abdomen was re- 
opened through the previous incision. The 
edema about the duct had not subsided, in fact 
there seemed to be even more tissue swelling; 
and except for the opening in the common duct 
from which the tube was removed, it was most 
difficult to identify the bile duct. In view of the 
existing situation it was decided to open the 
second portion of the duodenum and deal with 
the lower portion of the common duct more 
directly. The hepatic flexure of the colon was 
mobilized and the second portion of the duode- 
num opened, using a longitudinal incision about 
1 inch in length. A stone about 1 cm. engaged 
in the ampulla of Vater was quickly released by 
incising the upper margin of the sphincter. A 
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malleable probe with a piece of heavy silk 
threaded through the eye was inserted from 
below in an upward direction and used to bring 
the long arm of a Cattell tube down this same 
distal portion of the duct. The opening in the 
duodenum was closed transversely using fine 
chromic catgut on the mucosal layer and inter- 
rupted silk on the seromuscular layer. The 
short end of the Cattell tube was inserted into 
the hepatic portion of the common duct. 

The patient’s postoperative convalescence 
at first was stormy but then leveled off, and she 
was able to leave the hospital on her seven- 
teenth postoperative day. The T-tube remained 
in place for three months at which time it was 
removed without difficulty. 

Case 11. Mrs. D. B., age thirty-nine, en- 
tered the hospital on March 18, 1950, and was 
discharged April 6, 1950. She had upper ab- 
dominal pain, nausea and vomiting which had 
been intermittent in type for a period of three 
days. Jaundice barely noticeable at first became 
obvious at the time the patient entered the 
hospital. It was possible to palpate a mass in 
the right upper quadrant which was tender and 
considered to be hydrops of the gallbladder. 
Surgery was performed the following day, 
March 19, 1950, at which time a large, thick- 
walled gallbladder containing many facetted 
stones was removed. The cystic duct, dilated 
to approximately 3 cm. in diameter, was opened 
without difficulty. Several stones were removed, 
but it was not possible to dislodge the obstruct- 
ing stone or stones in the lower portion of the 
duct. The second portion of the duodenum was 
opened and the sphincter incised. A probe was 
inserted from below upward and with some 


77 
. 
e 
t 
by 
b 
‘ 
» 
¥ 


78 


difficulty the stone was dislodged upward and 
removed through the opening in the duct. A 
long tube (Cattell type) was used and the open- 
ings in the duodenum and duct closed in the 
usual manner. The patient’s convalescence was 
stormy for several days requiring large doses of 
antibiotic medication to control the febrile reac- 
tion which appeared to be due to an activation 
of the existing cholangitis and hepatitis. She 
was able to leave the hospital on the nineteenth 
postoperative day. A cholangiogram done a 
week before discharge showed no evidence of 
any radiolucent residual biliary tract calculus. 
The T-tube was removed without difficulty 
several weeks later. 

Case ut. Mrs. B. B., age fifty-five, entered 
the hospital on July 15, 1951, and was dis- 
charged on August 10, 1951. This obese middle- 
aged housewife had experienced bouts of upper 
abdominal discomfort for several years. X-ray 
visualization of the gallbladder revealed stones. 
Cholecystectomy was done on July 17, 1951, at 
which time a chronic type gallbladder was re- 
moved. The common duct according to reports 
was not visualized, but palpation through the 
foramen of Winslow failed to reveal any palpa- 
ble stones in the duct. On the second postoper- 
ative day jaundice became apparent and in- 
creased in severity until an icterus index of 58.5 
was reported on the eighth postoperative day. 

A second operative procedure was done on 
July 28, 1951, through the previous subcostal 
(Kocher) incision and required lengthening of 
the incision at each end. It was possible to find 
the hepatic portion of the duct, but the distal 
pancreatic portion could not be found. The 
second portion of the duodenum was opened 
and the ampulla of Vater visualized. Sphincter- 
otomy was done and the probe introduced from 
below upward encountered firm fibrous tissue 
obstruction. The upper margin of the first por- 
tion of the duodenum was mobilized and enough 
of the duct freed from the surrounding pan- 
creatic tissue to accomplish an anastomosis of 
the duct. A long T-tube (Cattell type) was used 
because of the sphincterotomy. (Fig. 2.) 

The patient’s convalescence was remarkably 
uneventful and she was able to leave the hospi- 
tal on the twelfth postoperative day. She was 
advised of the necessity of having the tube re- 
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main in place for a year. Her physician reported 
that while holding her infant grandson in her 
arms, the child’s leg became entangled in the 
exposed end of the tube so that the tube was 
pulled away. This occurred about four months 
after surgery; the tube was not in place for as 
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long a time as was desired in order to minimize 
the tendency to a subsequent development of 
stricture formation at the site of anastomosis. 


CONCLUSIONS 


Opening of the second portion of the duode- 
num so as to allow a more clear visualization of 
the ampulla of Vater is advised in those cases 
of common duct surgery in which the degree of 
obstruction encountered at the lower portion of 
the duct cannot be relieved by careful use of 
dilators. If choledochotomy is done at the time 
of gallbladder surgery, attempted probing 
should be followed by cholangiographic studies. 
As a result of the more frequent exposure of the 
lower portion of the common duct a method for 
restoration of duct continuity has evolved that 
has promise of being very useful. 
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FEMORAL HERNIA* 


Epwarp Francis McLAuGHLIN, M.D. 


‘Philadelphia, Pennsylvania 


cases of femoral hernia taken from case 
records for the years 1944 through 1948 
at seven Philadelphia hospitals.* The subject 
matter is arranged in three parts, statistical 


H ==: is presented a study of 285 


TABLE I 
GENERAL OBSERVATIONS—285 CASES FEMORAL HERNIA 


Age 


Recurrent 

10 Cases 


data, general clinical aspects and _ surgical 
aspects. 
STATISTICAL DATA 


Two hundred eighty-five cases of various 
races and ages were studied. The condition 
affected women three times as often as men. 
The older age group was more often involved. 
The left side was involved much more often 
than the right and bilateral involvement was 
of meager occurrence. The figures are expressed 
in Table 1. In a word fundamental statistics, as 
usually given, have been substantiated once 
again. 

CLINICAL ASPECTS 


Femoral hernia is important clinically be- 
cause (1) contained bowel can strangulate and 
cause death; (2) when not strangulated the 
lesion can give discomfort, dragging and other 
annoying symptoms; (3) femoral hernia may 
be present without giving symptoms at all. A 
femoral hernia presents through the narrow 
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firmly ringed femoral canal which, though the 
hernia be present for years, rarely dilates (for 
anatomic detail see the article by Anson, 
Reiman, and Swigart'). Because of the in- 
ability of this ring to dilate complications such 


TABLE II 
STATUS OF ADMITTED CASES 


No. of 
Cases 


Strangulated or incarcerated....... 142 50 


* Nearly half of these impelled to operation by recent 
appearance of symptoms. 
t One patient not operated upon. 


as inflammation, swelling and trapped disten- 
tion progress when the strangulation process 
has once begun in a femoral hernia. The con- 
tents of the sac and the sac wall itself rapidly 
suffer from the affects of impaired blood supply. 
Necrosis, obstruction and its dangerous se- 
quellae are produced. It is obvious that death 
is awaiting its turn somewhere down the line. 
Femoral hernia is a potentially dangerous 
lesion. Yet the principle of prophylactic sur- 
gery is applied to it all too infrequently. 
Analysis of figures in this study show that 
(Table 11) 44 per cent of the patients were 
operated upon as “‘emergencies.”’ Half of the 
total number of hernias operated upon had 
strangulated or incarcerated contents (whether 
operated as emergencies or not). Of those 
operated electively, at least half were impelled 
to operation by flare-up of acute symptoms a 
week or two prior to admission so that they 
were actually jolted into having surgery per- 
formed. The figures dealing with this aspect 
to the problem showed little improvement over 
those of McNealy, Lichtenstein and Todd? from 
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Chicago in 1942 or Jarboe’s** from the Mayo 
Clinic up to 1949. In a medical community 
committed to prophylactic surgery our only 
conclusion in finding it not applied here is that 
the medical profession does not realize how 
dangerous femoral hernia can be. A second 


TABLE Ill 
FINDINGS AT OPERATION 


No. of Per 
Cases cent 


Gangrene of bowel................ 20* 4 
Gangrenous omentum............. 26 9 


* Two presumptive. 


conclusion must be that the condition is not 
diagnosed as often or as soon as it might be. 
Why is this? Three reasons come to mind: (1) 
femoral hernia is often symptomless; (2) 
women in whom the lesion predominates are so 
infrequently checked for this hernia and (3) in 
our hurried practice proper examination of the 
femoral region is not done. 

To concentrate on the serious problems of 
incarceration and strangulation (Table 111) 
7 per cent of the total number of patients 
arrived at the hospital with gangrenous bowel 
and g per cent more with gangrene which 
involved omentum alone and not bowel. When 
in the lesion under discussion one of every six 
patients comes to surgery with a life-threaten- 
ing complication which is preventable, there is 
considerable room for improvement. If we add 
to the cases above those with ‘‘dusky bowel” 
found on opening the sac (the circulation 
partially impaired), it means that nearly one 
of three patients with femoral hernia comes to 
the hospital with his life in peril. 

What other factors contribute to this un- 
happy state? One is the procrastination of the 
patient after trouble begins. A second is the 
failure of doctors to look for femoral hernia 
when general abdominal symptoms of varying 
severity are present elsewhere. In one un- 
fortunate case in this series a patient was 
treated for “intestinal grippe” for nearly a 
week; gangrenous bowel was found at operation 
within a femoral hernia and death occurred. A 
second patient with more indefinite complaints 
was studied very thoroughly including many 
laboratory tests in one of our best hospitals, 


and about a week after she was discharged her 
unrecognized femoral hernia strangulated. A 
third unfavorable attitude is the feeling some 
physicians have that they can distinguish 
clinically between “incarceration” (the hernial 
contents simply held in the sac) and “‘strangu- 
lation” (blood supply interfered with and bowel 
obstructed). The use of these adjectives should 
be limited to postoperative description. Clini- 
cally, femoral hernias in such a questionable 
state should be regarded as “‘strangulating”’ 
and so handled. A fourth unfavorable factor is 
the practice of attempting to reduce a strangu- 
lating hernia by taxis. If the patient cannot 
reduce it, the physician cannot and his at- 
tempts will only add to the trauma already 
present. A horrible example of misguided effort 
along this line was a case in this series in which 
over a four-day period the physician persisted 
in efforts at reduction resorting even to the 
local injection of novocaine in order to “relax” 
the tissue. The patient was a hopeless risk when 
a vain attempt was eventually made to save 
her by operation. If a reduction of the hernia 
is accomplished by taxis, the physician has no 
knowledge of what he has reduced. He has no 
way of knowing whether or not he has pushed 
gangrenous bowel back into the peritoneal 
cavity. It is difficult enough to know when the 
bowel is exposed at operation whether or not 
it may be safely returned. How impossible is it 
to know when one reduces such a mass blindly 
and what a tremendous risk it is. 


SURGICAL ASPECTS 


The surgical repair of a femoral hernia done 
electively presents no problems. The technic 
employed seems a matter of choice and results 
are good. In strangulating femoral hernias the 
surgical problem is a momentous one. Occurring 
as it does so often in the older age group, many 
patients with strangulated femoral hernias are 
in a poor state of cardiovascular-renal or liver 
disease and it is a problem to know what to do 
with them. Mortality of the entire series of 
285 cases was twelve or 4.2 per cent. Of the 
50 per cent of cases which were incarcerated or 
strangulated when they came in, the mortality 
rate was 8.4 per cent, a marked improvement 
over McNealy’s 1942 figures for a similar group 
which was 23.1 per cent. In eighteen cases in 
which gangrenous bowel was present when the 
hernial sac was opened, thirteen had resection 
of bowel and primary anastomoses, two had 
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exteriorization of gangrenous loops and three 
had small gangrenous areas oversewn. The 
operative mortality of this whole group of 
eighteen cases was 54 per cent. This is entirely 
too high and our efforts should center on trying 
to reduce it. 

Analysis of Death. Following resection one 
patient died of circulatory collapse and one of 
pulmonary embolism, these perhaps unavoid- 
able. Another had a suppurative process within 
the abdomen secondary to resection. Six died 
of the overwhelming toxins accompanying the 
bowel necrosis and small bowel block; progress 
can perhaps be made here. In one patient pre- 
hospital delay had been so long that he died 
before any attempt could be made to operate. 
Another man had been successfully operated 
upon for an incarcerated hernia and when 
almost ready for discharge fell down a stairwell 
and died. The final case listed was one in which 
the patient died following the slipping back 
of the contents of the hernial sac as the operator 
watched. It was described as necrotic omentum 
but probably was gangrenous bowel; the pa- 
tient had had obstructive symptoms and died 
a toxic death. 

Adverse Factors. The following unfortunate 
occurrences contributed to the demise of half 
of the patients who succumbed. One patient 
saved in the emergency by an enterostomy was 
reoperated upon for closure when not fully 
recovered and in a definite state of fluid, elec- 
trolyte and protein imbalance and died. This 
imbalance contributed in part to her death. In 
two cases a slough occurred at the suture line 
of the anastomoses. This was found at autopsy 
in one, with leakage of bowel contents. The 
other patient developed obstruction; the bowel 
ends were found to be necrotic. Death followed 
the secondary enterostomy. Misdiagnosis con- 
tributed to another death, the patient being in 
the hospital three days prior to operation 
while being evaluated for ‘‘cholecystitis.”’ 
Through an upper right rectus incision the 
actual lesion was finally found and appropriate 
measures taken. Death unfortunately ensued. 
In one other case I cannot help but believe an 
operation lasting three hours contributed to 
the fatality. She was a poor risk to begin with 
suffering from diabetes, hyperthyroidism and 
advanced cardiovascular-renal disease, but 
three hours of manipulation did not help. 

These ‘‘adverse factors” bring forth rather 
obvious positive comments. All patients should 


January, 1953 


be checked for femoral hernia even when 
symptoms are rather general; patients should 
be brought as nearly as possible into balance 
in the shortest allotted time, and enough bowel 
and mesentery must be resected to assure good 
blood supply; it is no more shocking to resect 
enough than to resect an insufficient amount. 
Primary anastomosis is a finished job; I prefer 
it to enterostomy with its morbidity and sec- 
ondary mortality risk. 

As to time consumed at operation it was 
striking to me that in so many of the desperate 
cases the operations ran two hours, an hour and 
fifty minutes, two hours and a half, etc. There 
is room for improvement here and this would be 
accomplished if a plan of attack were worked 
out for these cases with the surgeons or resi- 
dents who are going to do the operating. This 
would include (1) a familiarity with the best 
accepted operative procedures and (2) an 
exact knowledge of the anatomy of the region, 
an invaluable thing, which will permit orderly, 
intelligent variations in operative procedure as 
the needs arise. 


SUMMARY 


1. Some aspects of femoral hernia have been 
presented from a study of 285 cases, and 
grouped under three headings: statistical data, 
clinical aspects and surgical aspects. 

2. Statistics bear out classical generalizations 
in regard to sex, side involved, age, race, etc. 

3. Clinically the outstanding point is that 
too many femoral hernias come to operation as 
emergencies (44 per cent); and in half of the 
total cases the hernia contents were found in- 
carcerated or strangulated. There were twenty 
cases with gangrenous bowel. 

4. The real surgical problems are those 
arising in the patients with gangrene and 
bowel obstruction. The mortality for the series 
as a whole was 4.2 per cent, whereas for those 
cases with gangrene in which definitive surgery 
had to be done the mortality was 55 per cent. 
Adverse factors contributing to these unfavor- 
able results in half the cases are discussed with 
a view toward their avoidance in the future. 

5. A prepared “‘plan of attack”’ is suggested 
for improving results. 


Acknowledgment: Thanks is expressed to 
those whose cases the author was permitted to 
review. 
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Primary cancer of the gallbladder is almost invariably associated with 
gallstones. After many years these stones produce chronic irritation of the 
adjacent gallbladder wall, leading to malignancy and invasion of the gall- 
bladder bed of the liver. Surgery is usually ineffectual in these cases because 
the liver is quickly and often extensively involved. The mortality which 

3 ensues is much higher than the operative mortality of an uncomplicated 
cholecystectomy. It is no wonder, therefore, that surgeons now routinely 
recommend cholecystectomy whenever x-rays show gallstones, even though 
they have been asymptomatic for many years. (Richard A. Leonardo, M.D.) 
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BONY DEFECTS OF THE HEAD REPAIRED WITH 
CANCELLOUS BONE 


G. Kennetu Lewis, M.D. 


Chicago, Illinois 


fection and congenital malformations 

may be corrected by the use of cancel- 
lous bone. This material is readily available in 
sufficient quantity for most defects; it is readily 
molded with a certainty of growth and is with- 
out the disadvantage of introducing a foreign 
material into the tissues. 

The use of bone about the cranium and head 
was first reported in 1600 by Fallopius! who 
advised the replacement of uncontaminated 
bone in cranial injuries, provided the dura was 
intact. Merrem? in 1810 began a series of 
experiments of grafting bone in animals and 
Von Walther* applied to man the work done 
by Merrem. Ollier* advanced a theory in 1859 
that regeneration of bone was dependent upon 
the periosteum. In 1890 Koenig® recommended 
the use of twin flaps, one containing skin and 
remainder of pericranium from the site of the 
defect and the other containing skin peri- 
cranium and outer table of bone taken from 
adjacent areas. The flaps were left attached by 
a pedicle and transposed. Mueller® at the same 
time corrected a skull defect by transferring a 
flap of skin pericranium and outer table of bone. 
Keen’ in 1905 recommended bone chips from 
neighboring outer table to repair defects in a 
score of patients. Macewen® in 1912 believed 
the periosteum was a limiting membrane and 
new bone was derived from the bone itself. 
Phemister® in 1914 demonstrated that osteo- 
genesis in bone repair occurs from endosteum 
and to a lesser extent from bone and fibrous 
contents of Haversian canals. At the same time 
the crest of the ilium was used by Mauclaire.'® 
Secard et al.!! used cadaver skull for cranio- 
plasties. The bone was treated with xylol, alco- 
hol and ether, then sterilized by heat. No 
tissue reaction or bony absorption was de- 
scribed. Mowlem! advocates the use of cancel- 
lous bone in repair of bony defects. MacCollum** 
recommends bone from the iliac crest to relieve 
nasal deformity without any sequelae dis- 
tressing to the patient. Mowlem" in 1944 re- 
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caused by trauma, in- 


ported on seventy-five patients in which cancel- 
lous chip bone grafts were used. In the same 
year Converse et al. reported on the repair of 
cranial defects repaired by cast chip bone 
grafts, and later, Converse’ reports on the 
early and late treatment of jaw wounds using 
cancellous bone for restoration. Clarkson et al." 
state that cancellous bone chips for grafting 
are simple, safe and certain, producing union 
much more rapidly and can be used earlier than 
cortical bone grafts. Macomber" uses cancel- 
lous bone for correction of contour defects and 
body losses of facial structures. Blocker and 
Weiss,'® in a series of forty-three patients, em- 
ployed cancellous bone on the mandible and 
used it in the maxilla of nine patients. These 
grafts were from the ilium and shaped to fit the 
defect. Soderberg et al.”° use cancellous bone as 
graft material because of its superior osteogenic 
properties. Macomber?! uses cancellous iliac 
bone in bone depressions of forehead, nose and 
chin. 

Lane et al.?? in a survey of 115 veterans 
hospitals revealed that forty-nine metal plates 
had been removed from the skull by April, 
1947. They also found conservative measures in 
cranioplasties were useless because drainage 
continued until the plates were removed. This 
observation was made not only in cranioplasties 
but also in other areas where allopathic ma- 
terials have been used. 

Cancellous bone grafts have been used by the 
author in a series of patients, varying from 
initial wounds requiring definitive reconstruc- 
tion, some that were a failure by other means 
and delayed repairs, such as skull defects, 
unreduced maxillary fractures, rhinoplasties, 
loss of mandibular substance, frontal sinus de- 
pressions, orbital ridges, et cetera, with equal 
success. 

Diagnosis is made from the history, physical 
examination and x-ray studies, after which a 
plan of reconstruction is evolved and the fol- 
lowing considerations given: the morbidity, and 
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Fic. 1. Drawing to show removal of cancellous bone. 


the final physiologic, anatomic and cosmetic 
results. 

The operative procedures are well enough 
standardized at present to permit their use in 
areas unthought of prior to World War 11. The 
bone chips may be placed in defects earlier than 
is possible by other methods, and in jaw recon- 
struction solidity is almost as early; as a non- 
complicated fracture without loss of substance. 

Modeling is easy and smooth contours are 
the rule. This method of repair not only grafts 
bone but also transplants into the defect all 
elements of a callus, which will subsequently 
be converted into new bone. It is applicable in 
the treatment of pseudo-arthrosis, obliteration 
of bony cavities, cranial openings, in rebuilding 
bones lost partially or completely or to produce 
a strong arthrodesis. 


TECHNIC 


The grafts are obtained by exposing the 
anterior 3 inches of the iliac crest by an incision 
extending down to the bone. (Fig. 1.) The 
attachments of the abdominal muscles to the 
crest and of the gluteal muscles to the outer 
surface of the ilium are cleared by blunt dis- 
section. The requisite piece of cancellous bone 
may consist of either part of or the whole wing 
of the ilium. Removal is effected by means of a 
broad osteotome; shaping is carried out by 
sharp-cutting instruments and during this proc- 
ess as much of the cortical bone as possible is 
eliminated. In other words the transplant is 
designed to consist chiefly of cancellous tissue 
and to contain the minimal number of trauma- 
tized cells. The recipient area is opened usually 
through the old scar. (Fig. 2.) The transplant 
is then cut into chips of approximately 1 sq. cm. 


Fic. 2. Bony defects of the head repaired with cancellous 
bone. (1) defect in skull; (2) defect prepared for 
reception of autogenous bone chips; (3) donor area of 
ilium; (4) bone chip in place. 


and 1 mm. in thickness. The periosteum is 
elevated to enable the transplant to lie in close 
contact with the bone; however, cancellous 
bone grafts need not necessarily be in contact 
with osseous tissue but can be kept alive and 
growing when transplanted into soft tissues 
beneath the skin. They are molded to the de- 
sired contour, cover replaced and sutured, with 
or without drainage, depending on hemostasis. 


CRANIOPLASTY 


The wound should be completely healed and 
the skin in sufficiently good condition to re- 
cover the opening without traction. When it 
has been determined that the patient is in 
suitable condition for operation, the orifice to 
be bridged is uncovered at the site of the 
existing scars which should be removed at the 
same time in order to obtain primary union. 
Flaps are turned back and the orifice of the 
skull is well freed by a periosteal elevation; the 
periosteum of the skull (Fig. 2) is lifted up all 
around the opening for a space of 2 to 3 cm. in 
order to permit easy introduction of the graft. 
The grafts are then carefully cut and shaped 
to fill the entire opening, extending beyond the 
edge at least 1 cm. in every direction. The skin 
is folded back and sutured with interrupted 
sutures, without drainage. The grafts should 
be molded so they will assume the exact form 
of the skull to be repaired. (Fig. 3A and B.) 


PSEUDOARTHROSIS OF THE MANDIBLE 
WITH OR WITHOUT LOSS OF BONY SUBSTANCE 
The wound is opened at the site of the scar 
and the ends of the bone exposed by means of 
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Fic. 3. Loss of supraorbital ridge, frontal sinus, left eye and roof of orbit. 
ance ce 
vertical 
of mandible 
‘distance piece 
A Defect wetth distance piece in place 
B Gncellous bone chips in place 
4: Fic. 4. Bone loss of mandible reconstructed with cancellous bone chips. 
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periosteal elevator avoiding penetration of the 
mouth; however, this has happened on occasion 
without any untoward effect. When the ends 
are denuded as far as desired, the mandible is 
reduced the required distance and the grafts 
placed. (Fig. 4.) The first graft extending from 
fragment to fragment is called the distance 
piece and is placed to form the new alveolar 
ridge. Then the defect is built out with chips 
of cancellous bone approximately 1 cm. square 
and 1 mm. in thickness. (Figs. 5A to C.) The 
skin is sutured without drainage. Hematoma 
has developed in two grafts without deleterious 
effect. Fixation of the mandible is necessary in 
this position; external fixation has been utilized 
in some; intraoral splints applied in others and 
a combination of both internal and external 
fixation being required in some. 


BONY CAVITIES 


Obliteration of bony cavities should be thor- 
oughly curetted before the grafts are placed. 
The cancellous bone chips are placed in the 
depression, one on top of the other, filling the 
depression with new bone. 


LARGE FACIAL DEFECTS 


Restoration of missing parts of face, nose, 
walls of sinuses, malar bone, superciliary ridge 
and orbital fossae may be restored. The grafts 
are trimmed and sculptured to take the form 
of the bone to be replaced. Again good cover is 
important. 


RHINOPLASTY 


Bone transplants for elevating the nasal 
bridge of the nose does not have the tendency 
to twist, a disadvantage found in cartilage. 


Fic. 5. A to C, x-rays and pictures showing graft in position. 


However, calcium absorption takes place and 
is replaced with fibrous tissue in sufficient 
quantity to retain the original cosmetic effect. 
It may be used either as a carved block which 
will fuse with its bony base, or as chips molded 
to proper contour and held in shape by dressing 
until fusion occurs: The carved implant has the 
advantage of requiring less care and there is 
less chance of distortion of the contour during 
growth. (Fig. 6A and B.) 


DEFORMITY OF MAXILLA, MALAR BONE 
AND ZYGOMA 


When the depression deformity is due to 
fracture, with displacement of the anterior or 
lateral walls of the maxilla, malar bone or 
zygoma, repositioning of the bone may be ex- 
tremely difficult or impossible after ten days. 
The soft tissue may or may not have been 
destroyed. If destroyed, replacement is neces- 
sary; if not, the depression may be built up. 
When a superimposed scar is present, the inci- 
sion may be made through the scar for the 
purpose of undermining and turning back the 
skin flaps. 

If a scar is absent, an incision may be made 
to the side and the depression built up to match 
the opposite side. The closure should be made 
carefully and a pressure dressing applied. 


TO RAISE THE EYE FOLLOWING LOSS 
OF INFRA-ORBITAL BONE 


With loss of the infra-orbital rim of bone or 
floor of the orbit, the eye tends to be depressed 
downward and diplopia is common due to 
interference with detachment of the inferior 
oblique muscle. In such situations the orbital 
floor and the infra-orbital rim may be recon- 
structed by inserting the proper amount of 
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bone through a small incision in the lower 
eyelid after dissection of the soft tissues from 
the bone of the orbit. The diplopia is not always 
correctable, but improvement or approaching 
normal vision is the rule. 


TO CORRECT THE LOSS OF THE 
SUPRAORBITAL RIDGE 


The frontal bone, including the supra-orbital 
ridge, may be lost either from trauma or 
disease. The etiology is of some concern when 
due to disease because reconstruction is contra- 
indicated until arrest of the disease process is 
assured. The frontal bone is replaced as in any 
craniotomy as shown in Figure 3A and B. The 
ridge will require some extra build-up to match 
its fellow of the opposite side. This will usually 
be accomplished most easily by a shaving of 
cancellous bone or a block fashioned to shape. 


DEPRESSION DEFECT OF SOFT TISSUES 


Spreading of the soft tissue following trauma 
or scar contracture may result in a depression 
even though bony tissues are only slightly 
malaligned. A permanent elevation of these 
depressions is produced by opening and excising 
the scar and filling the underlying depression 
with cancellous bone chips. The incision is then 
closed and a minimal scar results. 


CONTURAL DEFORMITIES OF MANDIBLE 


A defect in the contour of the mandible may 
be erased by exposing the affected area and 
making the necessary filling with cancellous 
bone chips or cancellous bar. If soft tissues are 
lost, they must be replaced before the bone 
graft is implanted. The incision is carried to the 
mandible over the defect, the periosteum is 
raised, and if a scar is present in the cover, this 
is excised and the cover closed in layers. If a 
scar is absent, a small incision will suffice to 
underline the periosteum; or if a scar is present, 
it may be used for insertion of the bone chips 
and the necessary molding. (Fig. 7A and B.) 


MICROGNATHIA 


A receding chin in which malocclusion is of 
only slight or no concern, cancellous bone may 
be introduced as a block or as chips. An incision 
about 2 cm. in length is made submandibularly 
to either side of the midline, and the soft 
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Fic. 6. A and B, rhinoplasty. 


tissues are undermined over the symphysis. 
The periosteum is raised if possible to permit 
the positioning of the block or chips on the 
bone. As the cancellous transplant grows, it 
becomes fixed more solidly to the mandible. 
The mandible should be built up to the desired 
level, molded to shape and the original incision 
carefully closed and splinted with a pressure 
dressing for a few days. When a cancellous 
block is used, splinting for forty-eight hours is 
sufficient. 


PATIENTS WITH LOSS OF PREMAXILLA 


To hold the upper lip forward in situations 
where the premaxilla has been lost, it is possible 
in some instances to bring the upper lip forward 
by laying a block of cancellous bone in the 
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upper lip. The block of cancellous bone will 
necessarily have to be longer than the defect. 
The fornix under the lip is opened across the 
maxilla from side to side; undermining is done 
carefully so as not to penetrate into the nostril 
on either side. The bone block is then laid in 
the lip across the defect. This does not work 
except in selected patients. 

The foregoing method of caring for defects 
has been used in my series of patients, as 
follows: 


Malar bone, zygomatic and maxillary defects... ... 17 
Mandible with loss of 2 cm to 8cem.............. 34 
Frontal bone and supraorbital ridge defects. ...... 12 
Infraorbital ridge and floor of orbit............... 7 
Rhinoplasties (saddle 8 


One hundred seven patients have been oper- 
atéd upon, and in this group the bone was 
absorbed in one craniotomy. One non-union in 
a mandible resulted but in each patient the 
procedure was repeated with complete take. 
Infection with loss of bone was not observed. 


< 


Fic. 7. A and B, cancellous bone graft to jaw. 


COMMENT 


The manner of growth and survival has been 
the subject of controversy. Ollier! experiment- 
ing with bone grafts in animals was able to 
show that periosteum was essential for bone 
survival. This theory has been elaborated to 
show that the graft is vascularized and re- 
vitalized from the periosteum. However, a 
different explanation is made by others, that a 
few bony cells adherent to the periosteum sur- 
vive and replace the transplant. Macewen! be- 
lieved that the periosteum plays no part and 
acts as a limiting membrane and that new bone 
derives from the bone itself. Phemister! was 
able to demonstrate the correctness of both of 
the above observations. In his studies new bone 
was derived not only from the periosteum but 
also from the connective tissue lining of the 
Haversian canals. Bone cells in a transplant 
have the power of survival and that is de- 
pendent upon the rapidity with which it can 
acquire nutriment in its new position. This 
nutrition will asin any other grafted tissue be 
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derived from the blood serum and tissue fluid 
and later from the ingrowth of vascular supply. 
In cancellous transplants nutrition is available 
at a very early period due to sponginess of the 
bone. It will be bathed early in serum and tissue 
fluid and ingrowth of arterioles will find new 
mechanical barriers. This is borne out by exami- 
nation of removed specimens which are very 
vascular if removed at the end of six to eight 
weeks. However, Mowlem! has shown that 
cancellous bone placed in a relatively avascular 
fatty area rapidly undergoes a gross degree of 
absorption, which is in marked contrast to its 
behavior when transplanted into vascular tis- 
sues of the head. 

In the behavior of cancellous bone the 
appearance of the graft changes very little 
except that irregularities of contour tend to be 
rounded off, then tend to maintain its contour 
unchanged. The time element for this change 
is approximately sixty days. Infection has been 
conspicuous by its absence; this may be ac- 
counted for by the use of antibiotics or the ease 
and rapidity of vascularization. 

The x-ray appearance of the grafts does not 
seem to be any different whether a bony attach- 
ment is present or not. Peripheral cancellous 
bone appears to develop a cortical structure in 
approximately sixty days. 

The histologic picture seems to parallel the 
radiographic and clinical picture. The sections 
of bone from my series of cases, shown here, 
have been in situ for a period of one hundred 
ninety-three days and twenty-four months, 
respectively. (Figs. 8 and 9.) They show a rela- 
tively normal cortical bone structure sur- 
rounded by a dense layer of connective tissue 
which probably carries on the function of the 
periosteum as contrasted with cancellous bone 
at the time of operation. (Fig. 10.) 


SUMMARY AND CONCLUSIONS 


Cancellous bone has been used in a series of 


107 patients in an effort to overcome the diffi- 
culties found in cartilage and allopathic ma- 
terials. The technic employed has been de- 
scribed and the following conclusions have been 
arrived at: (1) Sufficient cancellous bone is 
usually available. (2) There is a certainty of 
growth. (3) The ultimate cosmetic, anatomic 
and physiologic results are excellent. (4) The 
foreign body reaction of allopathic materials 
is absent. (5) Cancellous bone acquires a fibrous 
cover and cortical bone in a period of approxi- 
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Fic. 8. Microscopic slide 193 days after insertion. 


Fic. 9. Microscopic slide twenty-four months 
after insertion. 


Fic. 10. Microscopic slide of cancellous bone at 
time of operation. 


mately sixty days radiographically. (6) In 
rhinoplasty the disadvantage of twisting of 
cartilage is absent. 
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Modern Operative 


No. 
TRANSPLANTATION OF 


HE proper method of transplantation 

of the ureters after extirpation of the 

bladder has always been a problem in 
surgery. 

During the last half-century surgery and 

urology were enriched with a number of various 


URETERS INTO ISOLATED 


AMPULLA OF THE RECTUM AFTER TOTAL 
CYSTECTOMY 


VLADIMIR LEVITSKY, M.D. 
New York, New York 


condition of exstrophy of the bladder the con- 
cept of such transplantation into the rectum 
was offered in the fourth decade of the nine- 
teenth century by Mueller, Enderlen and 
Trendlenburg. This operation was actually 
performed by Simon and Roux, and later by 


operative methods which were offered by many 
authors in connection with this problem. All 
these operative methods were troublesome 
because they caused great discomfort resulting 
from urinary fistula to the skin and very often 
caused dangerous complications in the kidneys 
from ascending infection. In this group of oper- 
ations one should include the recent operations 
of transplantation of the ureters into a part of 
the intestinal tract. The clinical observations 
and the results did not satisfy the surgeons or 
the patients because of complications in the 
ureterorenal system. The following is a brief 
enumeration of the various surgical methods 
which were employed for transplantation of 
the ureters into the intestinal tract: In the 
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Fic. 1. Maydl operation. A, rectum; B, ureters. 


Fic. 2. Borelius operation. A, ureters; B, sigmoid colon; C, anastomosis. 
Fic. 3. Mueller operation (scheme). 


A, ureters; B, anastomosis; C, colon. 


Soubotin. In 1892 Maydl used the sigmoid 
colon for ureteral implantation, and later 
Makks, Mueller, Enderlen, Gersuny, Borelius 
and Seiffert improved on this method. Numer- 
ous modifications of these original pioneer 
attempts have been added to the literature 
since these early trials; it would appear un- 
necessary to discuss each one in detail. In 
essence, the principle employed in each method 
was to transplant the trigone of the bladder 
or each ureter separately into the sigmoid 
colon or in some cases into the lower ileum. 
Several of the methods presented in the 
surgical literature are given in the following 
illustrations: Maydl (Fig. 1), Borelius (Fig. 2), 
Mueller (Fig. 3), Mauclaire-Kleinschmidt (Fig. 
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4). Recently Mauclaire advanced an idea 
similar to my own procedure described herein. 
Kleinschmidt, as he reported, utilized Mau- 
claire’s scheme and, improving on it, per- 
formed a number of such operations. All the 
aforementioned methods unfortunately do not 


Fic. 4. Kleinschmidt and Mauclaire operation. A, sigmoid colon; B, sigmoid; C, ureters. 


Fic. 5. Kodis operation. A, ureter; B, descending colon; C, preternatural anus; D, sigmoid colon; E, rectal ampulla. 


overcome the main problem of ascending infec- 
tion from the intestinal tract to the kidneys 
(pyelitis and pyelonephritis ascendens). 

Clinical observations and practice forced us 
to concede that after successful radical ex- 
tirpation of the bladder with transplantation 
of the ureters, regardless of whatever part of 
intestinal tract served as a reservoir, the 
patient finally died from infection of the 
kidneys. The ascending infection from the 
intestinal tract via the ureter has always been 
our chief complication. 

During the First World War (in 1916) Dr. 
Kodis, chief surgeon of the Minsk Province 
Hospital, offered a new method of transplan- 
tation of the ureters into the rectum. He used 
this method in an operation for the total 
extirpation of a cancerous bladder and prostate 
in a patient who one year postoperatively was 
doing well. Clinical and laboratory examination 
confirmed the condition of the patient. (Fig. 5.) 

The original idea of Dr. Kodis to create an 
absolutely isolated artificial bladder from the 
ampulla of the rectum inspired me to utilize 
his idea for the improvement of his method. 
I wanted to make the patient free from a skin 
colostomy. A colostomy, no matter how well it 
functions, is always unpleasant for the patient; 
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it produces many discomforts and makes the 
patient a semi-invalid. The idea was to utilize 
the sphincter ani not only for the artificial 
bladder, as was offered by Dr. Kodis, but also 
for the resected upper part of the sigmoid colon 
which was implanted into the rectum. By this 


method the sphincter ani functions in a double 
capacity: (1) It serves for normal defecation. 
(2) It substitutes as a sphincter of the urethra 
for the artificial bladder. 


TECHNIC 


Prior to a radical operation for extirpation 
of the bladder for carcinoma or when there is 
a cancerous prostate in the male, and for 
cancerous urethra or bladder in the female, | 
offer the following method. The operation is 
carried out in two stages. 

First Stage. The abdomen is opened by a 
middle incision from umbilicus to pubis. The 
sigmoid colon is mobilized by preliminary 
freeing of its mesocolon and ligation of blood 
vessels from below upward as far as possible 
within the limits of anatomic possibility. 
(Figs. 6 to 9.) 

During: the mobilization it is necessary to 
ligate arterial vessels with care. One must not 
go above the lower sigmoid artery which lies 
2 fingerbreadths above the promontory of the 
sacrum and which is a branch of the hemor- 
rhoidal superior artery or so-called “Sudeck’s 
point.” Ligation above this site may cause 
necrosis of the lower part of the sigmoid colon. 
(Fig. 10.) Following this the sigmoid colon is 
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Fic. 6. Levitsky operation.* A, first incision. 


Fic. 7. A, line of incision. 


UMM 


Fic. 10. Scheme of artery sigmoid. A, inferior mesenteric artery; B, superior 
hemorrhoidal artery; C, point of Sudeck; D, sigmoid artery; E, lower sigmoid 
artery. 

Fic. 11. A, descending colon; B, sigmoid colon; C, rectal ampulla; D, sphincter 
ani; E, os sacrum; F, line of incision. 


* Figures 6 to 15, except Figure 10, are illustrations of the Levitsky operation. 
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Fic. 12. A, line of rectal incision; B, anus. 


Fic. 13. A, urinary vesical tumor. 


sectioned at its junction with the ampulla of 
the rectum. The opening into the ampulla of 
the rectum is sutured completely. The free 


Fic. 14. A, ureters; B, rectal ampulla; C, sigmoid 
colon; D, sphincter ani. 


Fic. 15. E, rectum; F, sigmoid colon; G, sphincter 
ani. 


end of the sigmoid colon at the site of section 
is sutured with heavy silk. After this, manual 


blunt dissection of the ampulla of rectum is 
performed from the anterior sacrum down to 


the coccyx as far as the level of the internal 
sphincter ani. The abdominal incision and 
abdominal contents are now aseptically draped. 

The next step in the operation is performed 
on the rectum from the perineal aspect with 
the patient positioned appropriately. (Figs. 11 
and 12.) The anus is held open with retractors, 
and on the posterior aspect of the rectal wall 
a transverse incision 4 to 5 cm. long is made 
above the sphincter through which the pre- 
viously mobilized portion of the sigmoid colon 
is drawn. After removal of the temporary 
sutures from the sigmoid colon the latter is 
drawn 3 to 4 cm. beyond the anal orifice. It 
should be fixed to the mucous membrane of the 
anal opening with catgut sutures not exceeding 
four in the entire circumference. This pre- 
caution of forming a redundant or prolapsed 
orifice is necessary because during the period 
of healing and scar formation the sigmoid 
colon which is external to the anus will retract. 
The first stage of the operation is now com- 
pleted by suturing the abdominal wall in the 
usual fashion. 

Second Stage. This step is performed not 
earlier than fourteen days postoperatively 
depending upon the patient’s condition. During 
this period the isolated ampulla of rectum is 
disinfected by irrigation of the rectum twice a 
day employing various antiseptic solutions. 
Antibiotics are given by mouth. Abdominal 
entry is made through the scar of the first 
incision; the bladder and prostate or the 
female urethra are radically removed. (Fig. 13.) 
The ureters are implanted into the isolated 
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ampulla of rectum employing the preferable 
mucosa-to-mucosa technic. The operation is 
completed by closure of the abdominal cavity. 
(Figs. 14 and 15.) 

The first two operations according to the 
foregoing method were performed by me in 
November, 1916. The two operations were 
successful and without any complications. 


CASE REPORTS 


Case 1. A. J., a fifty-two year old white 
man, was admitted to the Russian Red Cross 
Perm Hospital, Minsk, Russia, on November 2 
and discharged December 25, 1916. Hema- 
turia, urinary retention and suprapubic pain 
had developed two years previously. In the last 
three months he had lost several pounds. 

Physical examination revealed anemia and 
hemoglobin 64 per cent. Urine contained blood 
and many pus cells. Rectal and bimanual 
examinations revealed a hard nodular mass 
of the prostate and bladder which extended 
3 fingers above the os pubis. 

Operation carried out on November 6th 
under general anesthesia confirmed findings of 
tumor which involved the bladder and prostate. 
The first stage of the operation was performed. 

The postoperative period was stormy with 
high temperature but without severe peritoneal 
symptoms. On the tenth day temperature 
and defecation were normal; urination was 
through an inlying catheter. 

A second stage operation was carried out on 
November 22nd under spinal anesthesia. Rad- 
ical extirpation of the bladder, prostate and of 
lymphatic glands was performed, followed with 
transplantation of the ureters into the isolated 
ampulla recti. The abdominal wound was 
closed. 

The postoperative course was smooth and 
uneventful. On the same day urine began to 
pass spontaneously through the anus. On 
November 26th function of the newly formed 
bladder occurred simultaneously with defeca- 
tion. On December 2nd the patient began to 
distinguish between desire for urination and 
desire for defecation. The sphincter ani func- 
tioned according to his desire and need whether 
it was urination or defecation. He felt entirely 
well. He was under my personal observation 
for eleven months. Pathologic findings: Mi- 
croscopically, this was adenocarcinoma of 
prostate. 
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Case u. N. S., a fifty year old white 
woman, was admitted to the Russian Red 
Cross Perm Hospital on November 9, 1916, 
and discharged on January 15, 1917. Symptoms 
were those of hematuria and purulent vaginal 
discharge. 

Physical examination revealed anemia and 
hemoglobin 68 per cent. Urine contained blood 
and many white blood cells. Vaginal bimanual 
examination revealed a hard nodular mass of 
the uterus and bladder which extended 6 
fingerbreadths above the os pubis. Cystoscopy 
revealed tumor of the bladder which involved 
the posterior and upper walls of the urinary 
bladder. 

Operation carried out on November 15th 
under general anesthesia confirmed findings of 
the tumor which involved the bladder. The 
first stage of the operation was performed. 

The postoperative course was without high 
temperature and without severe peritoneal 
symptoms. On the twelfth day defecation and 
urination were normal. 

The second stage operation was carried out 
on November 30th under spinal anesthesia. 
Radical extirpation of the uterus and of the 
urinary bladder was performed together with 
transplantation of the ureters into the pre- 
viously isolated ampulla recti. The abdominal 
wound was closed. 

The postoperative course was smooth and 
uneventful. On the first day after operation 
urine began to drain spontaneously through 
the anus. On the fifteenth day the patient 
began to distinguish between desire for urina- 
tion and desire for defecation. She felt entirely 
well and left the hospital. She was under my 
personal observation for twelve months. Patho- 
logic findings: Microscopically, this was adeno- 
carcinoma of uterus. 


Additional Cases 


Subsequent operations using the same 
method were performed in my private hospital 
in Moscow in 1918-1919. At the same time 
this operation, termed “‘ Kodis-Levitsky,”’ was 
performed in the University Hospital in 
Moscow by Prof. Aleksinsky. At the Uni- 
versity clinic the operation was performed in 
nineteen cases, with deaths in four. I per- 
formed the last two operations in 1922 in 
Pancevo-Belgrad, Yugoslavia, in the hospital 
of the Russian Red Cross. A short résumé of 
each case follows: 
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P. S., a fifty-two year old white man, was 
admitted to the Central Hospital of the 
Russian Red Cross in Pancevo-Belgrad on 
February 22 and discharged on April 25, 1922. 
He gave a six-month history of progressive 
anorexia, weakness and weight loss. He had 
been hospitalized elsewhere and given blood 
transfusions for anemia prior to transfer to 
this hospital. 

Physical examination showed a pale man 
with evidence of weight loss. The hemoglobin 
was 41 per cent. The urine contained blood and 
many white blood cells. Rectal and bimanual 
examination revealed a hard nodular mass of 
the prostate and bladder which extended 2 
fingers above the os pubis. 

Operation was carried out on March 2nd 
under general anesthesia. On opening the 
abdomen a tremendous mass was seen. The 
first stage of the operation was performed. 

The postoperative course was characterized 
by high temperature but without severe peri- 
toneal symptoms, On the twelfth day after 
operation temperature and defecation were 
normal. Urination was through an inlying 
catheter. 

The second stage operation was carried out 
on March 20th under spinal anesthesia. 
Radical extirpation of the bladder and prostate 
was performed, followed with the transplan- 
tation of the ureters into the previously isolated 
ampulla recti. The abdominal wound was 
closed. 

The patient convalesced uneventfully; on 
the first postoperative day urine began to pass 
spontaneously through the anus. On the tenth 
day function of the newly formed bladder 
occurred simultaneously with defection. On 
April 22nd the patient could distinguish be- 
tween desire for urination and desire for 
defecation. Sphincter ani functioned according 
to his desire and need. He felt well. He was 
under my personal observation for twenty 
years. Pathologic findings: Microscopically, this 
was adenocarcinoma of the prostate 

A. D., a fifty-four year old white man, was 
admitted to the Central Hospital of the Russian 
Red Cross on March 23 and was discharged on 
May 25, 1922. His symptoms were those of 
hematuria, urinary retention and suprapubic 
pain and weight loss. 

Physical examination revealed anemia and 
hemoglobin 54 per cent. Urine contained blood 
and many white blood cells. Rectal and bi- 
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manual examination revealed a hard nodular 
mass of the prostate and bladder which 
extended 3 fingers above the os pubis. 

Operation carried out on April 2nd under 
general anesthesia confirmed findings of tumor 
which involved the bladder and prostate. First 
stage of the operation was performed. 

The postoperative period was without high 
temperature and without severe peritoneal 
symptoms. On the fourteenth postoperative 
day both temperature and defecation were 
normal; urination was via inlying catheter. 

The second stage operation was carried out 
on April 16th under spinal anesthesia. Radical 
extirpation of the bladder, prostate and of 
lymphatic glands was performed, followed with 
transplantation of the ureters into the pre- 
viously isolated ampulla recti. The abdominal 
wound was closed. 

Postoperatively the patient progressed satis- 
factorily. On April 22nd function of the newly 
formed bladder occurred simultaneously with 
defecation. On May 5th the patient began to 
distinguish between desire for urination and 
desire for defecation. Sphincter ani functioned 
according to his desire and need whether it was 
urination or defecation. He felt entirely well. 
He was under my personal observation for 
twenty-one years. Pathologic findings: Micro- 
scopically, this was adenocarcinoma of bladder. 

The total cases and immediate postoperative 
mortality may be summarized as follows: 
Levitsky, eight operations, one death; Uni- 
versity clinic in Moscow, nineteen operations, 
four deaths. This represents an immediate 
mortality of 26 per cent; the main cause of 
death was peritoneal infection. With the use of 
penicillin and streptomycin today the post- 
operative fatalities could probably be reduced 
considerably. 

Nothing new on the problem of transplan- 
tation of the ureters during the last quarter 
century has appeared in European or American 
medical literature, and it is hoped that this 
operative technic for formation of an artificial 
bladder will be adopted for clinical trial here in 
the United States. 


SUMMARY 


. An attempt has been made to solve the 
probion of the proper method of transplanta- 
tion of the ureters into the colon after extirpa- 
tion of the bladder. 
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2. The original idea of Dr. Kodis to create 
an absolutely isolated artificial bladder from 
the ampulla of the rectum has been utilized. 

3. By my own method, the resected upper 
part of the sigmoid colon is implanted into the 
rectum. The sphincter ani functions in a 
double capacity: (1) It serves for normal 
defecation and (2) it substitutes as a sphincter 
of the urethra for the artificial bladder. 


4. The technic of the procedure is described 
in detail. 

5. As a result of this new method the devel- 
opment of complications of the upper urinary 
tract due to infection has been minimized. 


Acknowledgment. 1 am grateful to Drs. 
Philip R. Roen and Helen Z. Jern, both of the 
University Hospital, New York University, for 
their assistance in the writing of this paper. 


Ir is well known that pelvic dissection is greatly facilitated during preg- 
nancy by the softness of the tissues. To induce a similar state in the non- 
pregnant, Cromer et al. recently advised the administration preoperatively 
of large doses of progesterone. They have performed radical pelvic surgery 
on many patients with cervical epidermoid cancer after the preoperative use 
of large doses of progesterone and have obtained excellent results, noting 
especially that the operative procedure was often greatly simplified thereby. 


(Richard A. Leonardo, M.D.) 
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TWENTY-SIX GAUGE SPINAL NEEDLES FOR THE 
PREVENTION OF SPINAL HEADACHE* 


CATHERINE K. Owen, M.D., JOHN J. OwEN, M.D., 
Seattle, Washington | 
Warren F. SERGENT, M.D. AND JOHN W. McGowan, M.D. 
Lexington, Kentucky 


IS study indicates that the proper 
insertion of small gauge spinal needles 
will decrease the incidence of spinal head- 
ache from the current rate of 10 to 20 per cent 
to 1 per cent or less. The incidence of headache 
following the use of the 26 gauge needle (0.69 
per cent) was not much less than that following 
the use of the 22 gauge needle (1.05 per cent). 
This similarity probably resulted from the fact 
that the 26 needle was used more frequently in 
those patients known to be susceptible to spinal 
headache: youths, women and those subjected 
to surgery in or about the pelvis. Headaches 
following the use of the 26 needle were less 
severe and of shorter duration than those which 
developed after use of the 22 needle. Careful 
insertion of the needles to puncture the 
meninges obliquely and to split and not cut the 
dura was undoubtedly a major factor in the low 
incidence of headache with both needles. Little 
difficulty was encountered in using the 26 
gauge needle with many technics of spinal 
anesthesia in a variety of patients for all types 
of surgery below the diaphragm. This experi- 
ence convinced us that the 26 gauge needle is of 
definite value in avoiding spinal headache and 
that it may be used just as easily as ordinary 
spinal needles. 


* * * * 


Spinal headache is the most frequent and 
annoying complication of spinal anesthesia. It 
has been a problem ever since August Bier had 
a headache after the first attempt at spinal 
anesthesia in 1898.' In spite of this disorder 
spinal anesthesia has become indispensable as 


it provides excellent anesthesia and remarkable 
relaxation, with little if any visceral damage or 
metabolic derangement. There are rare in- 
stances of serious sequelae?‘ but all forms of 
anesthesia involve grave hazards.*-" Spinal 
headache is a relatively minor complication but 
it assumes major proportions because it is so 
common and so distressing. Spinal anesthesia is 
often avoided or even abandoned because of 
this one complication. This is lamentable be- 
cause it has been known for some time that the 
occurrence of such headaches could be mini- 
mized by the proper use of small gauge spinal 
needles.!2-?! The current revival of interest in 
these needles has stimulated this study of their 
practical value. 

Headache is a common complication of all 
forms of sedation, analgesia and anesthesia. 
Small amounts of morphine or barbiturates, 
general anesthesia and brief episodes of anoxia 
or hypercarbia all produce “hangover head- 
ache.”’ Headache after spinal anesthesia is often 
caused by the drugs used for premedication or 
supplementation. Headache may also develop 
coincidentally from a multitude of sources such 
as sinusitis, constipation, uremia and _ ileus. 
However, the headache produced by spinal 
anesthesia is unique because it is a clinical 
entity with definite physical characteristics. It 
develops within a few days of spinal tap. It is 
postural as it is aggravated by sitting or stand- 
ing and relieved by lying flat.22 Abdominal 
compression will also produce relief.** These 
signs distinguish spinal headache from all other 
forms of cephalalgia and should be used as the 
criteria for establishing the diagnosis of this 


* From the Anesthesia Department, St. Joseph Hospital, Lexington, Ky. 
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condition. The severity and duration of spinal 
headache vary considerably; some patients 
hardly notice the pain while others suffer 
severely for weeks. Nausea, vomiting, tinnitus 
and visual disturbances accompany the head- 
ache in some instances. 


POSSIBLE CAUSES OF 


There are numerous theories concerning the 
cause of spinal headache. (Fig. 1.) Some claim 
it is only a mental disturbance,”:*** but the 
response to posture, abdominal compression 
and other physical effects clearly indicates that 
it is not an imaginary condition. Occasionally 


SPINAL HEADACHE 


Hole in —____—-» Lowered 
Dura CSF Pressure 


Reflex Inhibition 
of Choroid 


Inflammation 
Septic 


Chemical 
Physical 


Psychic 


Fic. 


The incidence of spinal headache has been 
variously reported.'?4- Some find it quite 
high while others consider it insignificant. In a 
review of fifty-three papers concerned with over 
50,000 cases the average incidence was 18 per 
cent.! The anesthetic agent used seems to have 
little effect on the incidence.':” In fact, there 
are just as many headaches after diagnostic spi- 
nal tap as there are after spinal anesthesia. !:5-*! 

Spinal headache is most apt to develop in 
young adults.':'8 Studies of the incidence in 
children could not be found but this informa- 
tion might prove very useful in the study of 
these headaches. Two investigations of the 
incidence as related to sex confirmed the com- 
monly held belief that women are afflicted more 
than men.!:” There is a clinical impression that 
these headaches are more common after ob- 
anorectal*?** and pelvic surgery. 
Postoperative dehydration” and early ambula- 
tion'’:8.29.34 apparently increase the incidence 
of spinal headache. Other factors such as race, 
weather and season are mentioned but evidence 
concerning them is 

Failure to recognize the importance of these 
contributing factors has led to confusion con- 
cerning the true incidence of spinal headache. 
Confusion has also resulted from variations in 
the criteria used to define the disorder and in 
the methods used to determine its existence. 
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headache after spinal anesthesia may be due to 
inflammation induced by chemical, physical or 
infectious agents.*” Such headache is not pos- 
tural and is not relieved by abdominal com- 
pression. It is constant and is accompanied by 
definite signs of meningeal inflammation.”? A 
dural reflex has been mentioned as a possible 
cause but evidence for this is nebulous.* 

There is little doubt that the usual spinal 
headache is caused by the leak of spinal fluid 
through the hole made in the dura by the spinal 
needle. This loss of spinal fluid results in de- 
creased spinal fluid pressure. When the upright 
position is assumed, the diminished volume of 
spinal fluid causes the brain to sag and pull 
on the cerebral vessels. This traction stimulates 
the fifth, ninth and tenth cranial nerves and the 
first, second and third cervical nerves, thus 
producing the characteristic headache. When 
the supine position is assumed, traction on the 
vessels is relieved as is the headache. 

The spinal fluid leak theory is strongly sup- 
ported by several clinical phenomena: First, 
there is the impressive action of epidural or 
subarachnoid injections of saline in relieving 
spinal headache;*:*! then there are the interest- 
ing effects of abdominal compression. It is 
possible to make this headache vanish and 
reappear by applying and releasing. pressure 
on the lower abdomen.”* Spinal fluid pressure is 
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increased by this maneuver, as is saphenous 
vein pressure, but pressure in the external 
jugular veins is decreased.‘? On the other hand, 
pressure exerted on the jugular veins intensifies 
spinal headache.”? From these facts it may be 
inferred that abdominal compression causes 
swelling of the epidural veins which in turn 
compress the dural sac and force the fluid 
remaining in it upward to float the brain. 

The spinal fluid leak theory fails to answer 
several questions. Why is it that all patients do 
not have headache after spinal tap? Why do 
some patients fail to have headache after 
repeated taps? How is it that occasional 
patients have headache after one tap but not 
after subsequent taps? It may be that the hole 
in the dura is usually plugged by the arachnoid 
and that occasionally this mechanism fails, 
permitting a leak of spinal fluid which produces 
spinal headache. It must also be considered 
that there may be individual variation in the 
response to cerebral vessel traction. 

Another enigma is the greater frequency in 
young adults and females. The meninges of 
such individuals may be more elastic and thus 
more susceptible to dilatation and traction. 
The high incidence of headache after obstetric, 
anorectal and pelvic surgery may be related to 
postoperative dilatation of pelvic veins with 
compensatory collapse of the epidural veins and 
dilatation of the dural sac. This would reduce 
the amount of spinal fluid available for floating 
the brain and thus intensify spinal headache. 

The leakage theory does offer a practical 
foundation for the prevention of spinal head- 
ache. Numerous studies have shown that the 
incidence of this complication can be reduced 
by minimizing the size of the hole in the dura 
with a sharp, small gauge spinal needle. 
There is evidence that the direction of the bevel 
of the needle in relation to the dural fibers is 
important. If the bevel is inserted parallel to 
the fibers of the dura, most of which are parallel 
to the spinal cord, the needle will tend to split 
or spread them instead of cutting them. The 
wound produced is slit-shaped and small while 
that produced by cutting is large and tends to 
gape as the fibers retract.!4-!® Some have noted 
that if the needle is inserted obliquely into the 
meninges instead of at right angles, the holes 
in the arachnoid and dura are not opposed to 
each other. Leakage of spinal fluid is said to be 
prevented after this when the membranes are 
pushed together as the needle is withdrawn.! 


Unfortunately these technics have not been 
generally adopted because they appeared difli- 
cult and because the leak theory failed to gain 
adherents. In our practice headache was the 
outstanding complication of spinal anesthesia 
and prevention was imperative. It was decided 

TABLE I 


DISTANCE FROM SKIN TO SUBARACHNOID SPACE 
MEASURED IN THE LUMBAR INTERSPACES 


Distance (cm.) | Patients | Distance (cm.) | Patients 


3.5-4.0 3 5.6-6.0 10 

4.1-4.5 6 6.1-6.5 4 

4.6-5.0 18 6.6-7.0 2 

5.1-5.5 15 7.1-7.5 I 


to determine the practical value of small gauge 
needles inserted so as to split and not cut the 
fibers of the dura. 

The 26 gauge needle used in this study is 
9 cm. long and 0.46 mm. in diameter. Experi- 
ments with fresh human dura show that punc- 
tures made with this needle are considerably 
smaller than those made with ordinary needles. 
This fine needle is so wiry and flexible that it 
must be inserted through a 21 gauge intro- 
ducing needle which is 5 cm. long. All of the 
needles used were made of hyperchrome steel 
which resists breakage, rust and dulling.** 

The skin of the back is widely prepared with 
colored zephiran solution which is allowed to 
dry before proceeding. Careful technic is used 
instead of draping which conceals landmarks 
and sometimes leads to contamination. The 
largest palpable lumbar interspace, 3, 4 or 5, 
is selected, a skin wheal is made in it and 
methedrine is injected through it into the 
lumbar muscles. The 21 gauge introducing 
needle, held with the bevel parallel to the fibers 
of the dura, is inserted obliquely through the 
wheal in the direction of the dural sac. Insertion 
of the introducer is limited to 3 cm. to avoid 
inadvertent taps. Measurements of the distance 
between the skin and the subarachnoid space 
in the lumbar interspaces were made in sixty 
adults. The usual depth was about 5 cm. with 
extremes from 3.6 to 7.5 cm. (Table 1.) The 
introducer is inserted a proportionate distance 
in children. The stylet of the 21 gauge needle is 
withdrawn and the 26 gauge needle is slipped 
through this introducer with the bevel held to 
split and not cut the dura. As the 26 passes 
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beyond the point of the 21, there is a feeling of 
very light resistance and the going is easy. 
There is usually a snap as the ligamentum 
flavum is pierced and there is almost always a 
definite snap as the dura is punctured. These 
sensations are more marked than those pro- 
duced by ordinary spinal needles. When any 
snapping sensation is felt, insertion is stopped 
to see if the dura has been tapped. If no fluid 
rises in the needle and if no fluid can be aspi- 
rated, even after rotation of the needle, the 
stylet is replaced and insertion is continued 
until the dura is tapped. If no tap is made after 
insertion to a reasonable depth, both needles 
are withdrawn completely and reinserted in a 
more promising direction. 

~ The small needle has a tendency to slide 
within the introducing needle while the anes- 
thetic is being injected, so both needles are held 
firmly in the tips of the fingers of one hand 
which is firmly braced against the patient’s 
back. Manual grip in this manner obviates the 
need of complicated retaining devices. Injection 
is about three times slower with the 26 than it 
is with the 22 and it takes about sixty seconds 
to inject 12 cc. of hypobaric solution through 
the 26. After injection a little fluid is aspirated 
to verify the subdural position of the needle. 
The spread of the anesthetic may be delayed 
slightly; however, quick, skillful application 
of the gravity principle will almost always 
produce the desired level of anesthesia. 

The anesthetics used in this study were 1 per 
cent pontocaine for average cases and }4 per 
cent nupercaine for long cases. These were 
weighted with 10 per cent dextrose or lightened 
with water. Occasionally they were prolonged 
with adrenalin 1:1,000. Novocain 1 per cent 
was used to anesthetize the skin and ligaments 
at the site of the tap. All of these agents were 
in liquid form in ampuls which were stored in 
colored zephiran solution to enable detection 
of cracks. The needles and syringes were used 
exclusively for spinal anesthesia. They were 
maintained and washed by us personally with 
tap water and cotton swabs. Sterilization was 
accomplished by autoclaving the trays for 
twenty minutes. 

The 26 needle was inserted with patients in a 
variety of positions: lateral, seated, prone- 
flexed and held semi-sitting, depending upon 
the patients and the surgery to be performed. 
All sorts of patients were tapped, very young 
and very old, robust and debilitated, flexible 
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and arthritic. Surgery included many types of 
procedures from the diaphragm to the toes. 
Control patients were tapped with an ordinary 
22 gauge spinal needle inserted to split and not 
cut the fibers of the dura. These patients were 
selected at random and included those in whom 
the 26 gauge needle could not be inserted. All 
patients were allowed to assume any comfort- 
able position desired on return from surgery. 
Early ambulation either on the day of surgery 
or the day after was the rule. No effort was 
made to force fluids but adequate hydration 
was almost always accomplished. 

All of the patients were seen regularly by 
one of us (C. K. O.) during the postoperative 
course. Questions were asked about their 
general condition and then an abbreviated 
system review was made. If no mention of head- 
ache was elicited, they were then asked directly 
if they suffered from headache. All headaches 
which were postural and relieved by abdominal 
compression were considered spinal headaches. 
Those afflicted were reassured that the condi- 
tion was not serious and that it would last but 
a short time. Relief was obtained with ab- 
dominal binders carefully fitted over the lower 
abdomen or by having the patient lie flat in bed 
for several hours whenever headache became 
annoying. All patients were questioned about 
unusual sensation, lack of sensation and in- 
ability to move. Bladder and bowel function 
was also investigated. 

The 26 gauge needle was used in 862 patients 
varying in age from five to eighty-eight years. 
Six spinal headaches occurred, an incidence of 
0.69 per cent. The 22 gauge needle was used in 
664 patients varying in age from 2.5 to eighty- 
eight years. Seven spinal headaches developed, 
an incidence of 1.05 per cent. At first glance 
it appears that there was little advantage in 
the use of the 26 needle. Further analysis, 
however, shows that this impression is inaccu- 
rate. The 26 gauge needle was used more than 
the 22 in the presence of factors known to 
contribute to spinal headache: youth, femi- 
ninity and surgery in or about the pelvis. This 
compromise with scientific method was made 
because it was in the best interests of all con- 
cerned to avoid the production of headache. 

The 26 needle was used more than the 22 in 
patients under fifty years of age. Nine of the 
thirteen patients with headaches were under 
fifty. In females the small needle was used more 


. than the large needle. Seven of the thirteen 


e Ng 
4 
4 4 

eS. 


102 


headaches were in females. In anorectal surgery 
the 26 needle was of decided value. Three head- 
aches developed in 280 cases while with the 22 
there were three headaches in sixty patients. 
The results in lower abdominal surgery were 
not as well defined. With the 26 needle there 


TABLE II 
INCIDENCE OF SPINAL HEADACHE RELATED TO DRUGS 
USED IN THIS STUDY 


Pontocaine Nupercaine 


Glucose} Water| Glucose; Water 


Without adrenalin 22 | 406-3 | 64-3| 121-1 | 60 
26 | 453-2 | 206-3] 113-1 | 52 
With adrenalin 22 3 I 6 3 
26 21 14 


were three headaches in 221 cases and with the 
22 there was one headache in 110 cases. Here 
again, however, the 26 needle was favored in 
young patients and in females. The age and 
sex distribution in transurethral, spinal and 
abdominal hernia surgery was almost identical 
for both needles. There were no headaches when 
the 26 needle was used but there was one head- 
ache in each category when the 22 was used. 
No headaches occurred in obstetric cases but 
the needles were used in an insignificant num- 
ber of patients. There were no headaches at all 
in those patients subjected to upper abdominal 
surgery or surgery of the lower extremities. 

The headaches produced with the 26 needle 
were less severe and of shorter duration than 
those which followed use of the 22 needle. Only 
one of the six lasted more than forty-eight 
hours and this lasted four days. This patient 
had a severe spinal headache twelve years 
previously and considered this one mild. Head- 
aches with the 22 lasted two to five days and 
were moderate to severe in intensity. One of 
these had a subsequent tap with a 26 needle and 
did not develop a headache. 

There is no doubt that other factors, such as 
oblique insertion and splitting the dura instead 
of cutting it, were important in creation of the 
low incidence of headache with both needles. 

The 26 needle was used with surprising ease. 
There were 862 successful taps in 912 patients. 
The 22 was substituted for the 26 in forty-five 
patients and in many of these speed and im- 
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patience were the only reasons for change. 
There were five inadvertent taps with the 21 
gauge introducing needle. Almost all of this 
difficulty occurred early in the study. There 
was not a single instance of needle breakage. 

There were not enough headaches to analyze 
the effects of anesthetic drugs in producing this 
disorder. (Table 11.) It is our clinical impression 
that the drugs used have nothing to do with the 
production of ordinary spinal headache. 

In the 1,526 patients studied no major neuro- 
logic sequelae of spinal anesthesia developed 
in the hospital. An informal poll of surgeons, 
neurologists and physicians in the community 
has failed to disclose any delayed complications. 
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CONGENITAL DERMOID CYST* 


Joun B. Ericu, M.p. AND Davin S. JOHNSEN, M.D. 


Rochester, Minnesota 


A LTHOUGH congenital dermoid cysts are 


dermoid as “‘a cystic tumor consisting of at 
least 90 per cent dermal elements.’’* This 
interpretation is broad enough to allow for 
scattering of mesodermal elements such as 


not rare, the one reported here is inter- 
esting because of its size, site and 
unusual complex nature. 


GROUP - REGION CASES 

49.5% 

12.6% 
Floor of mouth 

Submental________- 23.3% 
Submaxillary 
Occipital 
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Neck 


Soft palate 


Fic. 1. Site of 103 dermoid cysts of the head and neck seen at the Mayo Clinic 
between 1910 and 1935. (Reproduced with permission from New, G. B. and 
Ericn, J. B. Dermoid cysts of the head and neck. Surg., Gynec. er Obst., 65: 
48-55, 1937-) 


Congenital dermoid cysts, also known as 
inclusion, sequestration and fissural dermoids, 
are associated with embryonal disturbances of 
development and result from infolding of the 
ectoderm along the normal embryonic lines of 
fusion. These extragenital dermoids occur in 
the face, scalp, neck, back, along the median 
line of the thorax and in the abdomen and 
‘sacral region. 

The literature’-*:* is somewhat confusing 
concerning the relationship between dermoids 
and teratomas as to origin, definition and classi- 
fication. There seems to be no sharp dividing 
line, and many authors consider it unnecessary 
to distinguish between the two; however, for 
all practical purposes we prefer to define a 


* From the Sections of Plastic Surgery and Laryngology, Mayo Clinic and Mayo Foundation, Rochester, Minn. 
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cartilage, bone, connective tissue and fat which 
occasionally are encountered in dermoids. 
When such elements are present, many authors 
refer to the tumor as a “complex dermoid” as 
contrasted to the “‘simple dermoid” which con- 
tains only skin components, that is, epidermis, 
derma and dermal glands. 

Thus the following classification may be pre- 
sented for consideration: (1) Epidermoid cyst, 
an epidermal-lined cyst lacking definite dermal 
structures; (2) dermoid cyst, a cystic tumor 
containing at least 90 per cent dermal elements. 
It may be a simple dermoid cyst containing 
only dermal elements, or a complex dermoid 
cyst containing up to 10 per cent of mesodermal 
elements in addition to dermal structures; (3) 


American Journal of Surgery 


: 
ac 
4 
\ 
4 
i 
| 


Erich, Johnsen—Congenital Dermoid Cyst 105 


Fic. 2. Large dermoid cyst in the substance of the right cheek in an infant six weeks of age. 


Fic. 3. Appearance of child at fifteen months of age. 


Fic. 4. Roentgenogram of child’s head and cheek (Fig. 2) showing dental tissues and calcium deposits within 


the dermoid. 


Fic. 5. Roentgenogram of child’s head and the dermoid cyst (Fig. 3) at fifteen months of age. 


teratoma, a congenital tumor usually contain- 
ing elements of all three germ layers and less 
than 9o per cent of dermal elements. 

New and one of us’ (J. B. E.) reviewed 103 
cases of dermoid cysts of the head and neck. 
The great majority of these lesions had been 
noted at birth or during the first few years of 
life and all were related to lines of embryonic 
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fusion. While all of the cyst cavities in this 
series of cases were filled with sebaceous ma- 
terial, only 30 per cent contained tangles of 
hair. Microscopically, the cysts were lined with 
squamous epithelium resembling skin and con- 
tained hair follicles, and sweat and sebaceous 
glands. Organized structures such as teeth, 
nails or glandular tissues were not found in any 
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Fic. 6. Appearance of child two weeks after surgical 
removal of dermoid cyst. Because the nodular cystic 
tumor was closely integrated with the facial nerve, 
it was necessary to destroy the latter. This resulted 
in partial paralysis of the right side of the face. The 
appearance of the face and the scar on the right cheek 
can be improved later. 


of these tumors. None contained bone, cartilage 
or lymphoid tissue with the exception of one 
dermoid in the orbital region in which a little 
cartilage was discovered. This study of der- 
moids involving the head and neck revealed 
that practically all such les'ons are very simple 
cysts of the congenital inclusion type. The 
anatomic distribution of the 103 dermoid cysts 
reviewed is shown in Figure 1. 

Branchial cysts were not included in this 
review because of their microscopic appearance. 
The authors recognized, however, that embryo- 
logically these should be considered congenital 
inclusion dermoid cysts arising from branchial 
clefts. 


CASE REPORT 


An infant girl was first seen at the clinic at 
six weeks of age because of a tumor of the 
right cheek which had been present at birth. 
Pregnancy and delivery had been normal, and 
the child weighed 6 pounds, 64% ounces at birth. 
According to the parents the tumor seemed to 
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be growing slowly in proportion to the growth 
of the child. 

Our examination revealed a large tumor 
measuring 8 inches in circumference and in- 
volving the entire right side of the face in an 
otherwise normal six week old infant girl. 
(Fig. 2.) It was a soft, multicystic tumor con- 
taining several irregular, hard, nodular masses. 
Roentgenograms revealed teeth and calcium 
within the tumor. (Fig. 4.) 

Because of potential risk of operating on an 
infant only six weeks of age, it was decided to 
defer surgical removal of this benign tumor 
until the child was at least one year old. 

At the age of fifteen months the patient was 
brought back to the clinic by her parents. In 
the interim the child had been well, and growth 
and development had progressed normally. The 
tumor had increased proportionately and now 
measured 15 inches in circumference. (Fig. 3.) 
At that time a roentgenogram revealed a soft 
tissue tumor of the right cheek containing 
several areas of bone formation. Osseous de- 
velopment of the skull and facial bones ap- 
peared normal. The right mandible appeared 
slightly short but otherwise was normally de- 
veloped. (Fig. 5.) 

The preoperative diagnosis was teratoma. 
Under intratracheal anesthesia the tumor was 
removed along with a small portion of buccal 
mucous membrane of the cheek, «vhich was 
adherent. The facial nerve was closely inter- 
grafted with firm, nodular masses within the 
tumor and was destroyed. The mucous mem- 
brane was closed, and a drain was inserted into 
the mouth to prevent saliva from collecting in 
the cheek. The skin was sutured in accepted 
fashion and a drain placed into the dependent 
portion of the cheek. The child received a 
transfusion of 200 cc. of whole blood during 
the operation. Recovery was rapid and un- 
eventful. (Fig. 6.) 

The pathologic report was dermoid cyst of 
right cheek containing teeth, bone, hemor- 
rhagic material, sebaceous material, hair and 
fat. 


COMMENTS 


According to the definition and classification 
previously mentioned this tumor is a dermoid 
because it contains at least 90 per cent dermal 
elements, and it may be called a “complex 
dermoid” because mesodermal elements (bone 
and fat) were also found. This tumor was 
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present at birth and appears to be related to 
faulty closure of the intermaxillary cleft thus 
classifying it as the congenital inclusion type 
of dermoid. 

A congenital inclusion dermoid arising from 
the intermaxillary cleft is extremely rare, and 
therefore we believe this case worthy of re- 
porting in the literature. 
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INTRATHORACIC goiters eventually produce a variety of symptoms 
requiring surgery. Davidson and Turner recently reported a rare instance 
in which this growth eroded into the esophageal lumen. Biopsy of this 
tumor during esophagoscopy showed thyroid tissue without evidence of 
a mucosal covering and chest x-rays showed the presence of an intrathoracic 
goiter. This low grade, chronic erosion occurred without marked clinical 
symptoms; in fact, after biopsy (which confirmed this rare diagnosis) the 
patient was symptom-free and therefore refused surgery. (Richard A. 


Leonardo, M.D.) 
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PYOGENIC SOLITARY LIVER ABSCESS* 


Jacos J. YARvIS, M.D. 
Brooklyn, New York 


HE difficulties in diagnosis encountered 

in solitary liver abscess are well borne 
out in the literature. The reports of 
Rothenberg and Linder,'* and Ochsner et al.° 
indicate that this is so because of the insidious 
nature of onset of this disease, the lack of an 
antecedent history and also the failure in many 
cases to find an infective organism. The symp- 
tomatology early in many of the cases reported 
masks the picture and confuses the physician. 
For example, in the series reported by Rothen- 
berg and Linder" of twenty-four cases of soli- 
tary liver abscess, diagnoses of seventeen cases 
were lesions around the right kidney, sub- 
phrenic abscess, carcinoma of the stomach, 
duodenal ulcer with leakage, appendiceal 
abscess, typhoid fever, tertiary lues and acute 
condition of the abdomen of undetermined 
cause. An early preoperative diagnosis of liver 
abscess was made in only seven. The lack of an 
immediate antecedent history prior to onset 
of the disease is demonstrated by Holmes,® who 
reported a case of solitary abscess of the liver 
coming on three to four months following a 
furuncle of the right forearm. Rosenthal!” 
mentions a case which began one year after an 
appendectomy. MacKenzie and Gray* report 
a case of single pyogenic abscess occurring 
months after furunculosis. Rolleston and 
McNee!! mention cases of solitary abscess 
thirty days after an attack of influenza. Morris® 
reported a case in which the swallowing of a 
toothpick caused a left solitary liver abscess. 
A blow in the right upper quadrant, according 
to Ochsner et al.,° may produce a small area of 
injury within the liver without damage to the 
capsule. In many instances there is no agree- 
ment as to the actual etiology of solitary liver 
abscess. The signs and symptoms, which may 
initially range for many weeks prior to estab- 
lishing the diagnosis, confuse the clinician even 
more. In the cases reported by Rothenberg and 
Linder'* the signs and symptoms in two-thirds 
of the cases of solitary abscess consisted of mild 


pyrexia, anorexia, weakness and malaise, 
diarrhea and constipation. A hacking, non- 
productive cough was present in fourteen of 
Rothenberg and Linder’s cases. In 42 per cent 
of Ochsner’s cases the average duration of 
symptoms was eleven days and the longest 
duration was 270 days. 

In Rothenberg and Linder’s cases the pus in 
the abscess was sterile in 46 per cent of twenty- 
four cases of solitary liver abscess. Ochsner in 
a series collected up to 1938 reported the 
following organisms: Escherichia coli, strepto- 
cocci, staphylococci and combination of the 
aforementioned. St. John and co-workers" 
reported anaerobic nonhemolytic streptococcus 
in solitary liver abscess, being the second in the 
literature. Baehr and co-workers! reported cases 
of abscesses with Friedlinder’s bacillus. Boet- 
tiger? and others also reported a Friedlander 
organism. There is a difference in opinion as 
to the portal of entry. Beaver? thought that the 
micro-organisms gain entry through the portal 
vein, the original focus having healed. Rothen- 
berg and Linder believe that the abscesses are 
hematogenous in origin and come from a small 
and inconspicuous focus which has been over- 
looked, such as a furuncle. 

Forgotten as the antecedent history may be 
and because of the failure to isolate the infective 
organism, the symptoms are influenced largely 
by the location of the abscess in the liver and 
the thickness of the capsule about the abscess. 
An abscess with a thick-walled capsule can 
produce little pain or none at all, except con- 
stitutional symptoms of concealed pus. There 
is also less chance of perforation into the body 
cavities. The nearer the abscess is to the surface 
of the liver, causing pressure of Glisson’s cap- 
sule, the greater the possibility of finding a 
fluctuating elastic mass as well as the pain of 
perihepatitis. 

When the cardinal symptoms of solitary liver 
abscess do arise, they are fever ranging from 
101° to 105°F., remittent or intermittent in 


* From the Medical Service, Long Island College Hospital Department of Medicine, State University of New York, 
College of Medicine, at New York City. 
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character, severe chills and drenching night 
sweats. Pain in the right upper quadrant be- 
comes marked. The liver enlarges and some- 
times the spleen becomes palpable. The right 
leaf of the diaphragm does not move freely. 
A hacking cough develops, known as tussis 
hepatica of Pel. The patient is toxic, pale and 
gradually becomes increasingly cachectic. Gas- 
trointestinal signs and symptoms of anorexia, 
nausea, vomiting and flatulence are present. 
The white blood cell count is elevated. In 
Rothenberg and Linder’s and Ochsner’s cases 
the count averaged 16,000 to 26,924 white 
blood cells per 100 cm. of blood. The poly- 
morphonuclear leukocytes averaged 86 to 89 
per cent. In contrast, the count in the case 
presented herein was never higher than 9,990 
white blood cells, with 63 per cent polymorpho- 
nuclear leukocytes. 


CASE REPORT 


M. L., a fifty year old white, Russian man, 
was admitted to Long Island College Hospital 
on October 15, 1950, with complaints of chills, 
fever, weakness and malaise of six months’ 
duration. 

The present illness started six months before 
when he had several grippe-like episodes, dur- 
ing which he noted palpitations of the heart. 
He became emotionally unstable and con- 
cerned about heart disease. He was given 
phenobarbital with very little relief. He then 
saw a physician who put him on propyl- 
thiouracil. He gained weight and felt much 
better. The basal metabolic rate was checked 
and found to be plus 9 per cent. Three weeks 
prior to admission he saw a neuropsychiatrist 
who advised discontinuation of propylthiouracil 
and who prescribed a sedative. There was some 
improvement and a gain of 5 pounds. Two 
weeks prior to admission diarrhea, aches in the 
knees and headaches developed. Nine days 
before admission he felt chilly and ran a tem- 
perature of 100°F. He felt nauseated and com- 
plained of abdominal pain. The following day 
his temperature rose to 105°F. and the patient 
was started on penicillin injections and aureo- 
mycin by mouth. In spite of these antibiotics 
the patient kept having daily elevations of 
temperature and was sent to the hospital. 

Family history revealed that the patient’s 
father had died suddenly at the age of fifty-five, 
cause undetermined. His mother had died of 
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peritonitis from a ruptured appendix. One 
brother has heart disease. The past history was 
non-contributory. Systemic review was essen- 
tially negative. The patient came to the United 
States forty years before and had not been 
out of the country since. He had a steady 
job, smoked moderately and would drink 
occasionally. 

On physical examination the pulse was 124, 
respirations 20 per minute, temperature 101°F., 
and blood pressure 158/65. The patient was a 
well developed, well nourished male in no acute 
distress but with an apparent stare and very 
apprehensive. The skin was warm and moist. 
There was mild exophthalmos with lid retrac- 
tion; extraocular muscles were intact and the 
pupils reacted to light and accommodation. 
The fundi were normal as were the mouth and 
throat. There was no cervical rigidity. Cervical 
lymph glands were palpable, discrete, small, 
hard and non-tender. The thyroid gland was 
diffusely enlarged. Lungs were clear except for 
some dullness to percussion at the right base. 
There was a grade 1 systolic murmur at the 
apex of the heart and over the pulmonic area, 
P, > As. The abdomen was soft and flat, with 
no masses or tenderness. Liver, spleen and 
kidneys were not palpable. There was no 
costovertebral angle tenderness. Examination 
of the genitalia and rectum showed no abnor- 
mality. There was no swelling of joints or 
phlebitis. Neurologic examination showed es- 
sentially normal findings. 

The temperature course throughout the pa- 
tient’s hospital stay ranged from 101° to 105°F., 
with chills accompanied by severe drenching 
night sweats. 

Laboratory findings from October 16 to 
December 5, 1950, revealed the following: Red 
blood cells ranged from 2.84 to 4.32 million; 
hemoglobin, from 9.8 to 13 gm. per cent; white 
blood cells ranged from 6,200 to 9,900; 
neutrophils with marked toxic granulation, 
63 per cent; lymphocytes, 28 per cent; mono- 
cytes, 4 per cent; stab forms, 5 per cent; 
sedimentation rate 46 mm./hr.; serology nega- 
tive; platelets, 330,000. Chemistry, November 
14, 1950: blood sugar, 97 mg. per cent; blood 
urea nitrogen, 21.1 mg. per cent; creatinine, 
1.6 mg. per cent; total cholesterol, 144 mg. per 
cent; esters, 78 mg. per cent; plasma proteins, 
6.1 gm. per cent; albumin, 4.1; globulin, 2; 
alkaline phosphatase, 5.8 units; cephalin floccu- 
lation, negative; seven urinalyses, negative. 
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December 4, 1950: cephalin flocculation, 3 plus; 
bilirubin, 0.62 mg. per cent; alkaline phospha- 
tase, 10.2 Bodansky units; blood phosphorus, 
4.2 mg. per cent. December 7, 1950: blood urea 
nitrogen, 89 mg. per cent; creatinine, 3.2 mg. 
per cent; icteric index, 12; CO2 combining 
power, 71.6 volumes per cent; chlorides, 622 
mg. per cent. December 8, 1950: blood urea 
nitrogen, 121.4 mg. per cent; creatinine, 4.1 
mg. per cent; CO. combining power, 56 volumes 
per cent. 

Blood cultures, aerobic and anaerobic, showed 
no growths. Agglutination tests revealed the 
following: typhoid, paratyphoid, brucella, pro- 
teus OX19 on two occasions, negative; hetero- 
phil tests negative; trichinosis precipitin tests 
positive in dilution of 1:1280. Bone marrow 
studies showed moderate granulocytic hyper- 
plasia. Cervical lymph gland biopsy revealed 
chronic lymphadenitis. Acute pericholangitis 
was seen on liver biopsy. Electrocardiograms 
revealed sinus tachycardia, auricular fibrilla- 
tion, nodal tachycardia, myocardial damage 
and occasional P.V.C. Skin tests were negative. 
Spinal fluid studies were within normal limits 
and malarial smears were negative. 

X-rays (October 16, 1950) revealed minimal 
findings except for bronchitic changes in the 
right lower lobe. There was definite free move- 
ment of diaphragm on fluroscopy up to Novem- 
ber 1oth, with no positive evidence of any 
subdiaphragmatic collection. However, on No- 
vember 22nd x-ray revealed definite elevation 
of the right diaphragm. On November 28th 
postero-anterior x-ray of the chest was read 
as a subdiaphragmatic collection with right 
diaphragm elevated two interspaces above the 
left. On December 2nd postero-anterior x-ray 
of the chest revealed posterior costotomy per- 
formed at right eighth rib as well as right 
pleural effusion and right subdiaphragmatic 
collection. On December 7th a fluid level was 
demonstrated in the liver in a cavity which 
measured 6 cm. in its widest diameters. Diag- 
nosis: liver abscess. 

The persistent, remittent picket type of fever 
continued throughout the patient’s stay in the 
hospital, uninfluenced by large doses of all such 
antibiotics as penicillin, streptomycin, aureo- 
mycin and chloromycetin. Four days after 
admission the patient started to complain of 
right upper quadrant pain in the abdomen with 
tenderness and muscle spasm. The liver began 
to be just palpable. This was the first time this 
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sign became apparent. It was only after two 
weeks that the liver was palpated 2 finger- 
breadths below the costal margin and the spleen 
1 finger on deep inspiration. The liver then 
began to increase in size as the disease pro- 
gressed until it reached 4 fingers below the 
costal margin and was tender only to ulnar 
shock percussion. Progressive weakness and 
loss of weight occurred in spite of adequate diet 
and ten blood transfusions of 500 cc. each. 
Various diagnoses such as febrile Hodgkin’s 
disease and infectious mononucleosis were then 
entertained, the infectious mononucleosis be- 
cause of the finding of Downey cells. The white 
blood cell count was never high enough to 
suggest the diagnosis of liver abscess, never 
going higher than 9,990 white blood cells with 
63 per cent polymorphonuclears. The patient 
was then subjected to a cervical biopsy which 
revealed chronic lymphadenitis. The heterophil 
reaction was negative. Because one clinician 
suggested the possibility of a generalized 
collagen disease, the patient was given ACTH 
and cortisone with no results except for a drop 
in temperature for a few days, with mild im- 
provement for one day. Melamine by mouth 
was then resorted to for possible Hodgkin’s 
disease, but to no avail. Chloroquinediphos- 
phate, despite negative malarial smears, was 
then given with no reduction in the temper- 
ature. It was only after the liver began to 
enlarge and become tender with fixation and 
elevation of the right diaphragmatic leaf that 
a liver abscess was suspected (November 27th). 
Emetine, 1 gr. daily for six days, was pre- 
scribed on the possibility that the abscess was 
caused by amoebae, but had to be discontinued 
because auricular fibrillation developed at a 
rate of 150/min. Digitalis was then adminis- 
tered. Liver aspiration was performed in 
several locations but no pus was found. In spite 
of this, surgery was performed on November 
30th. Right thoracotomy was performed as a 
first stage operation to explore the subdia- 
phragmatic area. On December 4th abdominal 
distention and respiratory difficulty developed, 
at which time the whole right chest was dull to 
percussion with absent breath sounds. The 
following day a second stage operation was per- 
formed and 1,000 cc. of pus were drained from 
the right pleural cavity. The pus was cream- 
like and enterococcus was cultured in large 
numbers. On December 7th the patient went 
into shock with urinary retention. On the 8th, 
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during a transfusion, pulmonary edema de- 
veloped and the patient expired. 

Autopsy was performed eleven and a half 
hours after death. The most striking and 


important lesion grossly was the presence of a 


rounded solitary liver abscess in the right lobe 
of the liver. The liver weighed 1,950 gm. The 
right lobe was enlarged and distorted by the 
presence of a discrete abscess measuring 8 cm. 
in average dimensions. The abscess was situ- 
ated in the upper and anterior portion of the 
right lobe. As palpated externally, fluctuation 
was present in this region and the external 
surface near the abscess was studded with 
grayish brown spots. On section there were 
approximately 550 cc. of yellowish brown 
purulent exudate in the abscess. This escaped 
leaving a thick, hollowed cyst which showed a 
round, dark red and partially necrotic surface. 
The only other gross finding of note was the 
presence of approximately 1,500 cc. of thick, 
dark brown fluid in the right pleural cavity. No 
subdiaphragmatic abscess was seen and there 
was no direct communication demonstrable 
between the hepatic abscess and the right 
pleural sac. No peritonitis was seen. 

Microscopically, the liver abscess showed 
considerable necrosis and fibrosis in its wall. 
Many areas showed a predominantly neutro- 
philic response. No amoebae were present in 
the cyst contents or wall. 

Sections of lungs showed early terminal 
bronchial pneumonia with some neutrophils 
in the air spaces and some atelectasis. The right 
pleura showed surface fibrinous exudate. 

Cultures of liver and right pleural cavity 
revealed no growth and anaerobic streptococci 
were cultured from the pericardial fluid. 


COMMENTS 


Bockus* states that pain and tenderness ex- 
tending upward from an original focus of 
inflammation in the right lower quadrant of 
the abdomen, finally settling in the hepatic 
area, should arouse the suspicion of pyelo- 
phlebitic abscesses. 

To differentiate a single pyogenic abscess 
from multiple abscess of the liver is difficult. 
However, there are some salient clinical fea- 
tures which suggest the diagnosis. For example, 
multiple liver abscesses usually have an ante- 
cedent history such as suppurative appendicitis 
or gallbladder disease, or suppuration in the 
region drained by the portal radicles. Pyelo- 
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phlebitis and thrombosis of the portal vein 
may develop. The onset is more sudden with 
severe chills and sweats. The multiple form of 
liver abscess has a higher white count. Jaundice 
is much more frequent in the multiple form. 
However, elevation of the diaphragm is not as 
common as Is seen in large solitary abscess. 

A history of dysentery and the recovery of 
the Entamoeba histolytica from the stool helps 
to differentiate amoebic abscess from pyogenic 
abscess. 

Subdiaphragmatic abscess can be differenti- 
ated from single pyogenic abscess by the fol- 
lowing: Hiccup and cough are more common. 
Limitation of motion and a bulging in the lower 
right thorax are seen. The right lower lobe of 
the lung is dull to percussion and liver dullness 
can extend to the third interspace. There are 
also diminished breath sounds and fremitus. 
Pleural effusion is often present, obscuring the 
diaphragm. 

Pneumonia has been confused with hepatic 
abscess. The symptoms of chills and fever, pain 
in the right lower chest, dyspnea, cough and 
physical signs at the right base are all seen in 
solitary liver abscess. However, in pneumonia 
there is seldom enlargement of the liver or pain 
in the right upper quadrant and the diaphragm 
is not displaced upward. 

In the weeks or months prior to establishing 
the diagnosis many other diseases resemble the 
clinical picture: febrile Hodgkin’s disease with 
early splenic and liver enlargement; tubercu- 
losis because of the cough, chest findings, chills 
and night sweats; collagen disease, such as 
periarteritis; febrile diseases with gastrointesti- 
nal symptoms such as typhoid and brucellosis. 

When one suspects a solitary liver abscess, 
exploratory aspiration or needling of the liver 
done in an operating room is feasible. The 
advantage of doing this procedure in the oper- 
ating room is that if pus is recovered, one can 
then proceed to perform the operation immedi- 
ately, leaving the aspirating needle in situ. 
Even if one fails to find the pus on the initial 
attempt, one should not discontinue the 
procedure. 

X-ray is unquestionably a valuable instru- 
ment in making the diagnosis of solitary liver 
abscess. Rothenberg and Linder noted evidence 
of elevation and fixation of the diaphragm in 
seven of seventeen patients with single pyo- 
genic abscess. Elevation of the diaphragm is 
more common in abscess of the right lobe of the 
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liver whereas, as Miles'® has shown, in abscess 
of the left lobe of the liver there is a pressure 
deformity, crescentic in type, on the lesser 
curvature of the stomach and cardia and dis- 
placement of the duodenal cap. 

Another means of arriving at a diagnosis is 
by hepatosplenography. With thorotrast, Mere- 
dith, Cooper and Yater’ found it of diagnostic 
value in four cases of solitary liver abscess. 
They found that with this procedure the abscess 
was visualized and could be differentiated from 
surrounding substance of the liver. There is a 
wide difference of opinion as to the safety of 
this procedure because of the fear of toxic reac- 
tion of thorium in the tissues. This chemical, 
taken up by Kupffer’s cells, is liberated very 
slowly and can be present in the body for years. 
Yater, however, in spite of this, is a strong 
advocate of this procedure. However, in 1932 
the Council on Pharmacy voted that thorotrast 
should not be used because of its activity which 
can increase with age. In an editorial of the 
Journal of the American Medical Association in 
1937 this danger was again re-emphasized. 
Yater and Coe" in a follow-up of 286 patients 
over a ten-year period could find no evidence 
of hepatic, splenic or hematopoietic depression. 
There was also no evidence of latent radio- 
activity nor had a neoplasm developed. 


SUMMARY 


A case of solitary liver abscess is described 
and the difficulty of early diagnosis is stressed. 
The findings on which such a diagnosis could 
be suggested are indicated and the differential 
diagnosis discussed. 
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LIGATION OF ACCIDENTALLY TORN HEPATIC ARTERY* 


H. L. Popper, m.p. 
Chicago, Illinois 


N this article the author presents a case in 

] which the common hepatic artery was 

ligated with no apparent ill effects on a 
previously normal liver. 

E. T., a rather obese forty-three year old 
housewife, underwent cholecystectomy under 
ethylene-ether anesthesia. A cherry-sized stone 
was firmly impacted in the neck of the gall- 
bladder. While the latter was mobilized from 
the fundus down and traction was applied on 
the impacted stone to facilitate dissection, a 
sudden release was felt, following which the 
gallbladder appeared free and connected with 
the common bile duct only by a rather long 
cystic duct. At the same time vigorous arterial 
bleeding appeared from the region of the hepato- 
duodenal ligament, apparently from a torn 
cystic artery. This was stopped by digital com- 
pression of the hepatoduodenal ligament. The 
cystic duct was ligated and the gallbladder ex- 
cised in order to obtain a better exposure for 
hemostasis. At this point the author was asked 
to take over the repair. 

Digital compression of the hepatoduodenal 
ligament checked the bleeding only if performed 
close to the duodenum. However, the bleeding 
artery could not be visualized, and the bleeding 
seemed to be dorsomedial to the common duct, 
rather close to the duodenum. Finally, the 
bleeding point was found to be under the com- 
pressing finger. Gradual release of compression, 
which usually allows visualization of a spurting 
vessel, was therefore of no avail. After releasing 
the compression massive hemorrhage flooded 
the exposed area before a hemostat could be 
applied. It was evident now that the hemor- 
rhage did not originate from the cystic artery 
but from the hepatic artery which had been 
torn in the hepatoduodenal ligament. Finally a 
hemostat was successfully applied under the 
compressing finger but attempts to place a liga- 
ture around the arterial clamp failed and the 
hemostat came off. 

Although the patient received blood con- 
tinuously, her pressure dropped sharply. After 


two 8 inch hemostats had secured the bleeding 
artery, no further attempt at ligation was 
undertaken. The hemostats were left in situ, a 
gauze pack was placed under the liver and the 
abdomen was closed. The patient received more 
blood, fortified penicillin 600.000 units twice a 
day and streptomycin 1 gm. daily. 

Her general condition improved gradually, 
and the blood pressure returned to normal 
within twenty-four hours. She complained of 
abdominal pain and a severe backache, necessi- 
tating frequent injections of morphine. On the 
following morning urinalysis showed no bile in 
the urine and normal urobilinogen. The fasting 
blood sugar was 103 mg. per cent, blood urea 8 
mg. per cent, cephalin flocculation 2+ and 
icteric index 6.25. 

Three days later the abdomen was re-opened 
under cyclopropane anesthesia. The gauze pack 
was removed and the hepatoduodenal ligament 
with the hemostats on the hepatic artery was 
exposed. When the clamps were opened, profuse 
arterial bleeding started immediately. This was 
checked by digital compression of the hepato- 
duodenal ligament, and clamping and ligature 
of the bleeding artery was attempted. After 
several unsuccessful attempts it became obvious 
that the hepatic artery had to be tied in its 
proximal portion. The common hepatic artery 
was exposed through the prepyloric portion of 
the hepatogastric ligament and a hemostat was 
applied to it; this stopped the hemorrhage im- 
mediately. Two suture ligatures were placed 
around the clamp and the latter was removed 
uneventfully. Two penrose drains were inserted 
and the abdomen closed in layers. The patient 
received 1,000 cc. of blood during the operation, 
500 cc. that same afternoon and 500 cc. the 
next morning. She was given 600.000 units of 
fortified penicillin twice a day, 1 gm. of strepto- 
mycin daily for seven days and 500 mg. of terra- 
mycin intravenously daily for four days. 

The postoperative course was uneventful. A 
small amount of serosanguinous fluid drained 
from the penrose tubes which were shortened 


*From the Surgical Service of the Edgewater Hospital, and the Department of Gastro-Intestinal Research, 
Medical Research Institute, Michael Reese Hospital, Chicago, IIl. 
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gradually and removed on the tenth day. The 
patient passed gas on the third postoperative 
day and was able to get out of bed on the fourth 
day. Sutures were removed on the twelfth day 
when the patient left the hospital in good 
condition. 

Laboratory Data. Two days after the second 
operation blood urea was 10.5 mg. per cent, 
icteric index 6.25, cholesterol 168 mg. per cent 
with 62 per cent esters, cephalin flocculation 
negative, serum amylase 224. Three days later 
serum amylase was 1457 and prothrombin time 
twenty-one seconds (fifteen seconds normal con- 
trol). Eleven days after the second operation 
fasting blood sugar was 123 mg. per cent, 
cholesterol 185 mg. per cent with 52 per cent 
esters, cephalin flocculation 1+, bromsulfalein 
test 70 per cent retention after five minutes and 
no retention after thirty minutes, total proteins 
4.82, A-G ratio 3.7/1, serum amylase 206. 


COMMENTS 


Bleeding from the hepatic artery which had 
been torn accidentally was stopped by ligation 
of the common hepatic artery. This was toler- 
ated well and had no harmful effect on the liver 
as far as could be determined by function tests. 
The only abnormal finding was the low total 
protein. Serum amylase levels were elevated 
slightly on two occasions. 

Ligation of the hepatic artery is dreaded be- 
cause it may be followed with necrosis of the 
liver. As early as 1906 Haberer! demonstrated 
that ligation of the hepatic artery at the celiac 
axis can be done without fear of liver necrosis, 
while ligation beyond the right gastric or the 
gastroduodenal artery is dangerous and may 
lead to hepatic necrosis. 

Markowitz and colleagues? have shown re- 
cently that administration of penicillin pre- 
vented liver necrosis following ligation of the 
hepatic artery in the dog. Other authors*~* have 
studied in dogs the effects of complete ligation 
of the hepatic artery. Jefferson, Proffitt and 
Necheles® concluded that antibiotics such as 
penicillin or terramycin protected animals 
against death from complete excision of the 
hepatic arterial trunk, but that a number of 
animals would survive even without antibiotics 
in the presence of adequate collateral circula- 
tion to the liver from the phrenic arteries. 

Rienhoff’ and Berman’ have reported on a 
number of cases of liver cirrhosis in which liga- 
tion of the hepatic and the splenic arteries was 
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performed for the relief of portal hypertension. 
Rienhoff prepared his patients with antibiotics 
for one week before operation and continued 
with the medication postoperatively for a few 
days. He ligated the hepatic artery distal to the 
origin of the gastroduodenal artery. Berman 
performed the ligation close to the celiac axis 
and administered antibiotics postoperatively 
for a number of days. These reports show that 
ligation of the hepatic artery has no ill effect 
on the cirrhotic liver and that, combined with 
ligation of the splenic artery, it may prove to be 
a simple surgical approach to the treatment of 
portal hypertension. 

In the case reported herein ligation of the 
hepatic artery was performed in the presence of 
a normal liver, while the cases of Rienhoff and 
Berman had cirrhotic livers. Haberer! has 
stated that arterial occlusion is tolerated better 
in cases of aneurysm or other impairment of the 
hepatic artery than in normal cases. A certain 
amount of circulatory deficiency of the liver is 
to be expected in liver cirrhosis and portal 
hypertension. In our patient clamping and 
later ligation of the hepatic artery had no ill 
effect on a normal liver with an apparently 
normal circulation as far as could be deter- 
mined by various liver function tests. 

Liberal amounts of antibiotics were given in 
the aforementioned case just as in Rienhoff’s’ 
cases. In animal experiments death from liver 
necrosis can be prevented by administration of 
antibiotics as Markowitz and colleagues? have 
pointed out, but it has not been established yet 
whether or not this applies to man too. In any 
case antibiotics can prevent death only if an 
adequate collateral circulation develops. Jeffer- 
son and colleagues® have stated that complete 
interruption of arterial supply to the liver 
through the hepatic artery and all collaterals 
will inevitably lead to necrosis of the liver and 
subsequent death in the dog as well as in man. 

In our case the hepatic artery was ligated 
close to the celiac axis. A more marked inter- 
ference with the arterial blood flow to the liver, 
which is probably desirable in portal hyper- 
tension, is achieved if the ligation is performed 
closer to the liver, for example, distal to the 
gastroduodenal artery as in Rienhoff’s cases. 
Yet, anatomic variations and systemic arterial 
disease may prevent the formation of adequate 
collateral channels from the superior and infe- 
rior phrenic arteries which, according to Jeffer- 
son and colleagues,*® supply arterial blood to the 
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liver after complete excision of the hepatic the of the hepatic 
artery. Surg., Gynec. Obst., 91: 680-704, 1950. 
artery h ligation the 4. Grinoay, J. H., Mann, F. C. and Botiman, J. L. 
near the celiac axis, arterial circulation to the Effect of occlusion of the arterial blood supply to 
’ liver usually occurs by reversed flow through the normal liver. Arch. Surg., 63: 806-811, 1951. 
the right gastric or the gastroduodenal artery 5. Fraser, D., Rappaport, A. M., Vuyisreke, C. A. 
by way of anastomoses with the left gastric R. of of the 
. epatic artery in dogs. Surgery, 30: 624-641, 1951. 
artery and branches of the splenic and the 6. JEFFERSON, N. C., Prorritr, M. M. and Ne- 
Superior mesenteric arteries. This will prevent cHELES, H. Collateral arterial circulation to the 
ischemia of the liver even if collaterals from the liver of the dog. Surgery, 31: 724-730, 1952. 


phrenic arteries are inadequate or absent. 


. Rienuorr, W. J., Jr. Ligation of the hepatic and 

splenic arteries in the treatment of portal hyper- 

- tension with a report of six cases. Bull. Jobns 
REFERENCES Hopkins Hosp., 88: 368-375, 1951. 

1. Haperer, H. Experimental ligation of the hepatic 8. Berman, J. K. Discussion of Grindlay, Mann and 


artery. Arch. f. klin. Chir., 78: 557-587, 1906. Bollman’s paper;* BERMAN, J. K., Koenic, H. and 
; 2. Markowitz, J., Rappaport, A. and Scorrt, A. C. Mutter, L. P. Ligation of hepatic and splenic 
: The function of the hepatic artery in the dog. arteries in treatment of portal hypertension. Arch. 
Am. J. Digest. Dis., 16: 345-348, 1949; Marko- Surg., 63: 379-380, 1951; BERMAN, J. K., MULLER, 
witz, J. and Rappaport, A., The hepatic artery. L. P., Fiscu, C. and Martz, W. Ligation of the 
Physiol. Rev., 31: 188-204, 1951. hepatic and splenic arteries in a patient with 
3. Tanturi, C., Swicart, L. L. and Canepa, J. F. atrophic cirrhosis of the liver. Arch. Surg., 63: 
Prevention of death from experimental ligation of 623-628, 1951. 
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HE following case report is presented 
because of the combination of two un- 
usual hernias. 


Fic. 1. Herniated loop of sigmoid colon. Arrow indi- 
cates the constriction at the neck of the hernial sac. 


M. C. A., a sixty-six year old white woman, 
came under our care on July 3, 1951, with a 
main complaint of arthritis of five years’ dur- 
ation. She also stated that she had been having 
Fo. attacks of pain in the left lower quadrant for 

twenty-seven years. The history relating to this 
second complaint is very interesting. In 1923 
when attempting to “pump the pedals of an 
old sewing machine” she felt a sudden sharp 
pain in the left lower abdomen. She made her 
way to bed with some difficulty and after lying 


* From the Lovelace Clinic, Albuquerque, N. Mex. 
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INTERSTITIAL HERNIA AND HERNIA THROUGH THE 
CONJOINED TENDON* 


C. M. Kemper, M.p., J. W. GrossMAN, M.D. AND J. E. Muscrove, m.p. 
Albuquerque, New Mexico 


— 


down for an hour the pain gradually eased off, 
leaving her with some residual soreness for 
the next few days. Since that time she had had 
recurring episodes of left lower quadrant pain 
on an average of one to two times a month. 
The pain had been associated with nausea, 
occasional vomiting and obstipation. She had 
learned that by lying down, applying heat and 
massage and taking a warm water enema she 
could abort the attacks of pain and get her 
bowel functioning normally. 

From 1923 to 1928 she was examined by four 
physicians and the fourth doctor operated 
upon her with “release of adhesions and partial 
removal of the left ovary.” Following this 
operation she was free of pain for two months; 
then the attacks of left lower abdominal pain 
recurred the same as before surgery. In the 
intervening years, from 1928 to 1951, she was 
examined on many occasions by six different 
physicians, none of whom found the source of 
her trouble. During the past year the attacks 
had become more frequent and the pain more 
severe and more difficult to relieve. 

On examination the patient was moderately 
obese; she was 63 inches in height and weighed 
161 pounds. Abnormal physical findings were 
limited to her joints and left lower abdomen. 
The knee and interphalangeal joints were 
slightly enlarged with moderate limitation of 
motion. The abdominal findings were as fol- 
lows: The abdominal wall was rather protuber- 
ant, with a moderately thick panniculus across 
the lower abdomen. There was no visible swel- 
ling in the left lower quadrant but on careful 
palpation an indistinct mass approximately 
5 by 3 by 2 inches could be felt. The mass was 
slightly tender but by gentle compression 
between the thumb and fingers it could be 
reduced in size and an occasional gurgling 
sound could be heard. When the patient stood 
up, the mass would regain its previous dimen- 
sions. With the abdominal wall taut, as by 
stiff leg raising, no abnormality could be felt. 
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a 


Conjoined 
tendon 


Hernia thra. 
conjoined 


2. Interstitial through the tendon as seen following reflection of 


the external oblique aponeurosis. 


At the conclusion of the examination the 
impression was that the patient was suffering 
from degenerative arthritis and _ interstitial 
hernia of the left lower abdomen. 

Routine laboratory studies of the blood and 
urine were within normal limits and the sedi- 
mentation rate was slightly elevated. Barium 
enema studies disclosed an irritable colon, 
with marked diverticulosis and herniation of 
a portion of the sigmoid colon in the left 
iliac region. Oblique films of the lower abdo- 
men disclosed the herniated colon very well. 


(Fig. 1.) 
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Operation was performed on August 7, 1951. 
Under gas-oxygen-ether anesthesia the left 
inguinal region was exposed through an incision 
slightly higher and longer than the usual hernial 
incision. When the aponeurosis of the external 
oblique muscle was exposed, it was found to be 
bulging forward in the region above the site of 
the internal inguinal ring. The aponeurosis 
overlying this protuberance was divided in the 
direction of its fibers, exposing quite a large 
hernial sac. (Figs. 2 and 3.) The sac was readily 
freed from the surrounding structures by blunt 
dissection and when opened was found to con- 


colon and omentum > 
Contained in peritoncal sac 
* 
/ 
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Fic. 3. Schematic sagittal section drawing of the interstitial and conjoined tendon hernias. 


tain a portion of the greater omentum and a 
loop of sigmoid colon. There were numerous 
diverticula of the sigmoid colon but no signs of 
diverticulitis. The colon and omentum were 
replaced within the abdominal cavity without 
difficulty. On further exploration of the inguinal 
region a small hernial sac was found protruding 
through a well developed conjoined tendon. 
(Figs. 2 and 3.) The hernial orifice was approxi- 
mately 8 mm. in diameter; the edge of the 
opening was round and firm and felt as though 
a hole had been punched through the con- 
joined tendon. This small sac was reduced 
within the abdominal cavity, and the opening 
in the conjoined tendon closed with three 
interrupted silk sutures. The neck of the large 
sac, which was 1}4 inches in diameter and lying 
1 inch above the internal abdominal ring, was 
closed by a running chromic catgut stitch, the 
sac excised and the same stitch run back as a 


second layer of closure. The transverse and 
internal oblique abdominal muscles were then 
approximated with interrupted chromic catgut 
sutures and this weak area was reinforced by 
turning down a flap of rectus sheath, suturing 
the latter to the reflex portion of the inguinal 
ligament with interrupted silk sutures. The 
upper leaf of the external oblique aponeurosis 
was sutured with interrupted silk sutures to 
the shelf of the inguinal ligament and the lower 
leaf plicated over the upper aponeurotic leaf. 
The subcutaneous tissues and skin were closed 
in the routine manner. 

The patient was ambulant the morning 
following surgery and had a satisfactory post- 
operative convalescence. When last seen Nov- 
ember 1, 1951, she was feeling well and was a 
very grateful patient. The wound was well 
healed with no evidence of weakness in the left 
lower abdominal wall. 
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COMMENTS 


Watson! defines interstitial or interparietal 
hernia as follows: “Interstitial hernia is a 
hernia that lies in one or other of the planes of 
the abdominal wall.’ This is an all-inclusive 
definition that will apply to the various types 
of interstitial hernias. These hernias are usually 
found in the inguinal region, the neck of the 
sac passing through the internal inguinal ring, 
the sac then being diverted to occupy the 
following positions: (1) between the peritoneum 
and the transversalis fascia—properitoneal 
hernia, (2) between the muscles of the abdomi- 
nal wall, the sac most commonly lying between 
the external and internal oblique muscles— 
intermuscular hernia and (3) the sac passes 
through the external oblique aponeurosis to 
lie in the subcutaneous fat—superficial inguinal 
hernia. These are subclassifications of inter- 
stitial hernia. 

However, all interstitial hernias do not have 
their point of origin at the internal inguinal 
ring, as attested by the case reported herein 
and by similar cases recorded by Cattell and 
Aronoff? and by Lower and Hickem.* This 
type of hernia has been thought to be due to a 
congenital peritoneal pouch lying above the 
internal inguinal ring. These hernias will also 
follow previous abdominal incisions on rare 
occasions.‘ 

Hernia through the conjoined tendon is a 
term that well describes the hernia seen in the 
case we are recording. Mathews®> gave an 


excellent description of this hernia in 1923. 
It has also been named hernia of the linea semi- 
lunaris®:* but this latter term is not as descrip- 
tive, for hernias may occur throughout the 
length of the semilunar line. This hernia is 
usually recorded as a direct inguinal hernia, for 
its site of origin is medial to the epigastric 
vessels, but it differs from the usual direct 
inguinal hernia in several important particu- 
lars. Direct hernia has a wide neck while hernia 
through the conjoined tendon has a narrow, 
firm neck which readily leads to strangulation. 
Direct hernia is often bilateral while conjoined 
tendon hernia is unilateral. The latter hernia is 
easily repaired while the direct hernia is more 
difficult to repair and has a much higher recur- 
rence rate. Hernia through the conjoined ten- 
don is not common but neither is it rare, this 
being the third time one of us (J. E. M.) has 


encountered such a hernia. 
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SLIDER RINGS, A NEW,sMETHOD OF SIGMOIDOSCOPIC 
MEASUREMENTS 


NorMan L. FREUND, M.D. 
Brooklyn, New York 


sigmoidoscopic examination to use a dark- 


I: had been our custom when performing a 
ened room for better visual contrast. When 


Fic. 1. Three different-sized rings. 


Fic. 2. Rings in various positions. 


a lesion was encountered, even though cali- 
brated endoscopes were used, it had been 
necessary to turn on the room lights so that 
the height of the lesion could be determined. 
Then the lights were again extinguished until 
the examination was completed. 

This inconvenience and loss of time has been 
eliminated by devising a ring which fits on and 
slips over the outside of the sigmoidoscope, and 
which slides down to the anus and remains at 
that point on the endoscope until the procedure 
is completed. The level of the lesion is then 
accurately determined after the removal of the 


120 


instrument. This method also obviates the 
necessity of calibrating the sigmoidoscopes and 
insures a less costly armamentarium, as the 


slider rings are inexpensive compared to the 
cost of calibration. 

The slider rings are made of a special black 
plastic which contrasts with the plated finish 
of the metal sigmoidoscope. Each ring is an 
incomplete circle with a polished wire spring 
in a groove that holds it snugly in place. This 
also permits the ring to be moved easily up or 
down, with or without a lubricant, and to 
retain its position when placed anywhere on 
the instrument. Sterilization by boiling and in 
strong cold solutions of detergicide, zephiran 
chloride or lysol has not affected the use of this 
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method or caused any change or deterioration 
in the material, its color or shape. Each ring is 
14 inch wide. They are made in five sizes, 
namely, 4, 54, 34, 7%, and 1 inch. 

The slider ring* is spread slightly and sprung 


* Grateful acknowledgment is accorded to Don 
Cammon of the Cameron Surgical Specialty Co. for 
invaluable. assistance in the design and manufacture of 
these rings. 


over the distal tip and then slipped back 
against the collar, out of the way, at the 
proximal end of the sigmoidoscope before the 
instrument is inserted. The ring can then be 
moved down easily against the anus when a 
level of height is desired. Figures 1 and 2 show 
the rings and illustrate how they fit and are slid 
over the endoscopes. 


Biopsy of the cervix for a tiny, suspicious lesion occasionally is followed 
by a mistaken diagnosis of intraepithelial carcinoma, according to Novak 
and Galvin. This occurs because varying degrees of hyperactivity of the 
basal cells often simulate malignancy. The authors, therefore, wisely 
recommend that repeated biopsies or even conization of the cervix be done 
first and if intraepithelial carcinoma appears manifest in all these specimens 
then, and not before, should radical surgery be recommended. (Richard A. 


Leonardo, M.D.) 
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A BLUNT-POINTED CURVED SCISSORS* 


Puitie THOREK, M.D. 
Chicago, Illinois 


NE hesitates to use the word “new” 
in describing armamentarium of any 


type. The originator of a “new” idea too 


straight scissors will surely never fit between 
two Mixter forceps, and even the curved sur- 
gical scissors require awkward hand and wrist 


Fic. 1. The 544 and 714 inch blunt-pointed curved scissors. 


often finds that the same or similar instrument 
was described earlier. Although certain eye, 
throat and uterine scissors may bear a resem- 
blance to the one about to be described, they 
nevertheless do not fulfill the necessary 
prerequisites. 

Those interested in general surgery soon 
learn that right-angled hemostats such as 
Mixter or tonsil forceps have distinct advan- 
tages over the conventional types of straight 
or curved hemostats. With the right-angled 
type of instrument it is much easier to clamp 
such structures as superior thyroid vessels, 
cystic ducts and arteries, and gastric and 
uterine vascular pedicles. Not only is it easier 
to grasp these structures but also placing a 
ligature beneath such a hemostat is greatly 
simplified. As a result of this the right- 
angled type of forceps has come into greater 
usage. 

One need only clamp a superior thyroid 
pedicle or cystic duct with right-angled forceps 
and then attempt to cut between these with the 
standard stra ght or curved scissors to realize 
the inadequacies of such a scissors. The usual 


movements to sever the tissue between such 
forceps. It was with this thought in mind that 
a right-angled scissors was devised and con- 
structed which would fit between the curve of 
Mixter forceps, and thus being once engaged 
would cut the tissue without necessitating any 
additional manipulation of the surgeon’s hand 
or fingers. 

Such scissors were constructed in two lengths, 
a 744 inch length and a 514 inch length. (Fig. 
1.) In the course of working with these scissors 
it was found that they could be used admirably 
as dissecting scissors. This was particularly 
noted while performing a cholecystectomy and 
dissecting the serosa free of the underlying 
muscularis so that peritoneal flaps could be 
formed. It was soon learned that the scissors 
could be used for both blunt and sharp dissec- 
tion, particularly where there was a bend or an 
angle. It was necessary, however, to have the 
points of the instrument made blunt so that 
there would be no sticking or rupture of sur- 
rounding structures. 

For the past three years these scissors have 
been used routinely. A few uses are depicted in 


* From the Departments of Surgery, University of Illinois, Cook County Graduate School of Medicine, Cook 
County Hospital, American and Alexian Brothers’ Hospitals, Chicago, III. 
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~ Division of thyroid vessels Cystic duct 
— exposed and cut 


Left gastric 
artery 


clamped 


Uterine vessels 
clamped and cut 


Fic. 2. A few of the procedures in which the scissors prove useful. The insert shows the scissors 
between two right-angled clamps. 


Figure 2 as applied to the superior thyroid surgeon uses in the course of routine surgery. 
vessels, cystic duct, left gastric artery and However, if present as part of the surgeon’s 
uterine vessels. armamentarium it should expedite the execu- 

This instrument is not meant to replace the tion of some steps in many routine operative 
standard straight and curved scissors that the procedures. 
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A MODIFIED CLIP-APPLYING FORCEPS* 


P. M.D. 
Omaha, Nebraska 


surgeon finds himself working deeply 


ie doing dorsolumbar sympathectomies the 
within a small cavity. It is necessary for 


surgeon sights along the handles, the handles 
themselves interfere with clear visualization 
of the beak of the instrument. 


Fic. 1. A pieinoai of the modified clip-applying forceps aiid the 


curved beak and off-set handles. 


Fic. 2. A line drawing of the instrument which demonstrates somewhat more 


clearly the modifications in design. 


him, as part of the procedure, to identify the 
cut ends of the sympathetic chain with silver 
or tantalum clips. It is sometimes necessary 
to use such clips for hemostasis. Two types of 
clip-applying forceps are currently in use. The 
type devised by Smithwick has a curved beak 
which permits sighting along the handle of the 
forceps and brings the beak of the instrument 
carrying the clip into view. Unfortunately this 
maneuver also brings the surgeon’s hand be- 
tween his eye and the handle of the forceps 
and obscures his direct vision. The clip-apply- 
ing forceps of Sweet has a curve in the handle 
which removes the surgeon’s hand from the 
field of vision when he sights down the handles. 
Unfortunately, however, this instrument does 
not have a curve in the beak so that when the 


A forceps has been devised which consists 
essentially of a 1044 inch clip-applying forceps 
which has a curve in the handle similar to the 
Sweet clip-applying forceps and a curve in the 
beak similar to the Smithwick forceps. (Figs. 
1 and 2.) These modifications result in (1) 
removing the surgeon’s hand from the direct 
line of vision along the handle of the instrument 
and (2) bringing the beak of the instrument 
into view so that it can be directly visualized 
while sighting along the handles. This instru- 
ment has been found invaluable in doing trans- 
thoracic dorsolumbar sympathectomies. It 
should be of value in any operation in which 
hemostatic clips must be applied in the base 


of deep and narrow cavities. 


*From the Department of Surgery, Creighton University Schoo! of Medicine, and the Veterans Hospital, 
Omaha, Neb. Sponsored by the Veterans Administration and published with the approval of the Chief Medical 
Director. The statements and conclusions published by the author are a result of his own study and do not necessarily 
reflect the opinion or policy of the Veterans Administration. 
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.. INSTEAD OF UNPHYSIOLOGICAL “PHYSIOLOGICAL SALINE”* 


1. Polysal prevents and corrects hypopotassemia without danger of toxicity.! 
2. Polysal corrects moderate acidosis without inducing alkalosis.' 
3. Polysal replaces the electrolytes in extracellular fluid.' 


4. Polysal induces copious secretion of urine and salt.! 


Polysal, a single solution to build electro- or other electrolyte solutions would ordi- 
lyte balance, is recommended for electro- narily be given. Write for literature and 
lyte and fluid replacement in all medical, handy wallet-size mEq chart . . . Cutter 
surgical and pediatric patientswheresaline Laboratories, Berkeley, California. 


Here's how new POLYSAL /CUTTER helps your patients: 


1. Fox, C. L. Jr., et. al.; 
An Electrolyte Solution 
Approximating Plasma 
Concentrations with In- 
creased Potassium for 
Routine Fluid and Elec- 
trolyte Replacement, 
J. A. M. A., March 8, 
1962. 


*Cutter Trade Mark 


In distilled water— 


250 ec. and 1000 ec. 
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Now Appearing in 


Th American Journal of Surgery 


¢ Findings of the Committee on Maternal Mortality of Kings 
County, New York City. ® Presenting detailed Case Reports 
with analysis, questions, and answers on maternal deaths. A new 
approach to the teaching of correct Obstetrical Practice. 
¢ Appearing every other month starting in September 1950 
and continuing over a period of two and a half years. 


SUBJECTS COVERED TO DATE 


Rupture of the Uterus 
Postpartum Hemorrhage 
Anesthesia 
Placenta Previa 
Pre-eclampsia and Eclampsia 
Cesarean Section 
Thrombophlebitis and Embolism 
Abortion 
Ectopic Pregnancy 
Cardiac Disease 
Abruptio Placentae 
Pelvic Tumors 


SCHEDULED FOR FUTURE PUBLICATION 


Diabetes 
Tuberculosis 
Hypertension & Chronic Nephritis 
Puerperal Infection 


Printing Limited 
Subscription Price: U.S.A. $12.00, Canada and 
Pan-American $13.00, Foreign $15.00 


The American Journal of Surgery, Inc. 
49 West 45th Street, New York 36, N. Y. 
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Abbotts 


Equipment 


for every routine or 
emergency procedure 


COLLECTING AND 
PRESERVING BLOOD 


For Vacuum Collection: 


ABBO-VAC*—A-C-D Solution, U.S.P. 
{M.L.H. Formula B), in Universal bottles, 
500- and 250-cc. sizes. Blood is drawn 
directly into contciner by vacuum. 
Available with sterile, disposable Blood 
Donor Set. Abbo-vac container also 
available with Sodium Citrate 4% 
Solution in 500-cc. size. 


For Gravity Collection: 


NON-VAC*t—A-C-D Solution, U.S.P, 
{N.LH. Formula 8), in Universal botties, 
500-and 250-cc. sizes. Blood is drawn 
directly into container (closed technique) 
by gravity. Available with Donopok® 
24 and 48, with or without attached, 

e sterile, disposable needles. 


Abbott A-C-D Blood Container—A-C-D 
Solution, U,S.P, (N.LH. Formula 8), in the 

familiar conical-shaped Abbott 
intravenous bottles, 500- and 250-ce, 
sizes. Blood is drown (closed technique) 
directly into container by gravity. 
Also available with Donopak 24 and 48, 
with or without disposable needies. 
Designed for exclusive use 
with Abbott i.v. equipment. 


For Storing Plasma: 


Evacuated Empty Plasma Containers— 
Sterile evacuated 500- and 250-cc, 
3 Universal bottles for storing, 
~ tronsporting and administering 

plasma or serum. 


ADMINISTERING BLOOD 
and/or SOLUTIONS 


Blood Recipient Set—-Sterile, disposabie, 
ready-to-use plug-in set for 
administering blood from any Universal 
bottie or Abbott conical-shaped boitie. 
Has flexible plastic filter chamber. 


VENOPAK®— Abbott's sterile, 
disposoble venoclysis unit for the 
administration of all intravenous 
solutions. Converts readily to a blood 
recipient set with o speciol, disposoble 
blood filter. For use exclusively with 
Abbott conical-shaped bottles. 


(Series Hookup) 


Secondary Recipient Set—A unique, 
disposable unit with a built-in, flexible 
drip chamber and filter. Designed to 
plug into any Universal blood bottie and 
to connect with Abbott's YENOPAK 
dispensing cap. Allows changeover from 
saline to blood in a matter of moments, 
without removing needle from vein. 
Secondary VENOPAK—Designed for 
the continyvous administration of fvids in 
the series hookup with VENOPAK. Plastic, 
disposable, with a screw-on dispensing cap. 


é ADMINISTERING FLUIDS 
SUBCUTANEOUSLY 


SUB-Q-PAK®—A completely disposable, 
preassembled hypodermoctysis unit with 
plastic ¥ tube for administration 

of fluids subcutaneously. 


ADMINISTERING 
PENTOTHAL® SODIUM 


VENOTUBE®—Length of plostic tubing 
with atteched male and female Lver 
edapters and pinch clamp. Allows 
anesthesiologist to keep syringe off the 
patient's arm, Pinch clamp offers 
additional factor of safety. 


*Trade mark 


_Just squeeze here 


(after closing pinch clamps) 


Flexible plastic filter chamber... 
solves clogging problem 


You've seen it happen time and time again. And, frequently, during an 
emergency, life-saving procedure. The filter drip canula or the blood filter 
clogs. Usually, the transfusion must be interrupted, the entire equipment 
torn down, reassembled and a new venipuncture made. 

Imagine, then, the possibilities of a flexible drip chamber to solve this 
problem—just squeeze the plastic chamber several times and the blood 
unclogs. That is one important feature of Abbott’s new, revolutionary 
Blood Recipient Set. 

The Blood Recipient Set has another distinct advantage. Its plug-in tip 
is a metal, needle-sharp, pre-straining canula, which can be aseptically in- 
serted, without pre-perforating, through the stopper of any Universal blood 
container. The entire set is sterile, pyrogen-free, ready-for-use 


as it comes in a single package—and it is completely disposable. 


Investigate the complete 


ABBOTT I1.V. LINE 


~ 


4 

| If blood Nail 
| clogs here 

= 

| 
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MARION E. HOWARD, 


EDITED BY 


M.D., F.A.C.P. 


Yale University 
Medical School 


Dramatic proof of the finger tip reference 
value of THE MODERN DRUG ENCY- 
CLOPEDIA and its bi-monthly supplement- 
ary service, MODERN DRUGS, comes direct 
from 3,000 of their 50,000 doctor and druggist 
users. Results of an independently* conducted 
reader-research effort show overwhelming de- 
pendence upon this quick reference service— 
complete from description to prescription for 
authoritative data on new ethical drugs. Com- 


THE MODERN DRUG ENCYCLOPEDIA 
is handsomely bound in red fabricoid. Contains 1500 
pages, size 6" x 9%" x 2%". POSTPAID, $15** 
U.S.A.; $18 FOREIGN 


MODERN DRUGS SUPPLEMENTS 
are sent (beginning Jan. 1953) bi-monthly FREE to every 
encyclopedia subscriber. Keeps you up-to-date between editions. 
Complete with cumulative index for accurate reference to all 
new products therapeutically and alphabetically. 


DRUG PUBLICATIONS, INC. 


49 West 45th Street, New York 36, New York | 


AND THERAPEUTIC @ 
IN REGULAR USE BY 91% OF ALL DOCTOR 


ENS 
| 

RA ove N 
TE 


Admintotration : Orally, for sdults | rounied teaspoonful (5 to 7 Gam) thoroughly starred Combination: METANITE WITH PHE! 

glass of water, oF fruit juices, followed by another glass of fluid, | to 3 umes pine methy! nitrate 1.1 mg (gr 

daily, children secording to age aod weight Liberal amounts of liquid should be 100, 500. é 

takes during the day. 
Supply: METAMUCIL (C A. )—Powder—Packages, 4 08, 8 08, 1 Ib. METAPHEDRIN Nese! 

‘The nasal decongestant and 

METANDREN Androgen therepy (Cie) fo coven COMME NTS 
Formula: CH, On 


DOCTOR USERS 


ai —~ a With new drugs and preparations coming with in- 
creased frequency and volume, a book such as Modern 


Drug Encyclopedia is indispensable. 


New York, New York 
nc ic I have owned every edition of your encyclopedia 
except the first. Would have bought it but did not 


know this book was printed. If the physicians of 
IN D EX this country and Canada and some of the foreign 
countries knew its value, you would have been able 

to sell twice as many or more books per year. 


AND DRUGGIST SUBSCRIBERS Memphis, Tennessee 
ae I like Modern Drugs because it gives honest pharma- 
pletely rewritten, the new 5th Edition of cological information; because it frequently gives 


THE MODERN DRUGENCYCLOPEDIA = (nta-indications and dangers; because it describes 


members of a similar group in similar or identical 


lists nearly 4,000 ethical drugs (including — terms. I would find it hard to ay mg 
1,500 brand new listings) of 175 manufac- 
turers. Each listing includes latest composition, journal as 
action, use, supply, dosage, caution and contra- information on new drugs. — 
indication of the drug. Here is data that you, as seal 
. —_ . . I don’t see how a physician can know what other 
too, will find indispensable for saving time, physicians prescribe for patients without this. It is 
without sacrifice of an authoritative source. 2" almost indispensable (not quite) adjunct to my 
practice. 


Washington, D.C. 


FINGER TIP DESCRIPTIONS I find the bound book (present Sth Edition) most 


valuable. 


AUTHORITATIVELY COMPILED IN aa White Plains, N.Y. . 


Lincolnton, N.C. 


e Drugs 

e Biologicals 

e Allergens 

e General Index 

e Therapeutic Index 

e Manufacturer's Index 


featuring for the first time 
e Self Pronouncing Drug Listings 
Generic Name Index 


DRUG PUBLICATIONS, INC. 

49 West 45th Street, New York 36, New York 

Enclosed is the sum of fifteen dollars ($15**U.S.A.) for which please send 
me postpaid the new Fifth Edition of THE MODERN DRUG ENCYCLOPEDIA 


| 

| AND THERAPEUTIC INDEX and MODERN DRUGS. (New York City resi- 
dents please add 3% for sales tax.) 

| 


NAME. M.D. 


ADDRESS 


CITY ZONE. STATE 


**includes three-year supplementary service at $3 per year. 


*AUDIENCE ANALYSTS, Phila., Pa. 


: ; 
; 522 Modern Drug Encyclopedia ond Therapeutic Index il 
i 
j 
Description: The pure, eyathetic, 
marked androgeme properties 
in water, soluble in aleohol, eth 
Action and Uses: That of testoste: 
male, stimulates growth of ecx organs and des lopment of eccondary ecx char- 
4 actenstice im hy pogenadal subjects so long as treatment continued in the female, 
suppresecs menstrustion, causrs endiome tral poplame, and eventually maseulini- Oeecription 
sation. weight, muscle strength and sense of well-being with postive 7 
faitrogen balance in pituitary deficrencice For use as elective male gonadal replace- | ium by 
4 
+ 
» 
| 
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For 


For 


Compression 
thedepernd- | ELASTOPLAST 


able Original 
9 Molds and holds to any contour . . . Allows joint 


E-L-A-S-T-1-C motion . . . Provides firm support and controllable 

compression . . . Does not slip. Assures the neatest, 

most comfortable dressing in private and hospital 

Bandage practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 3 yards long (slack). 


* Elastoplast is also available in convenient unit dressings and compresses, Write for literature. 


[) U KE LABORATORIES, INC. 


STAMFORD, CONN 


LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS EMPLOYED in the Department of Peripheral Vascular Diseases—New 
York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program. 


Reduce the dermatitis with wet dressings of 


DOMEBORO TABS (BUROW’S SOLUTION). —A.M..A. Council on Physi- 


cal Medicine and 

(2) Combat local infection and stimulate Rehabilitation 

healing with thick application of 

-DAXALAN in the center of the ulcer 
and surrounding areas. 


DOMEBORO TABS is listed as “BUROW’S &) Overcome venous insufficiency, 
SOLUTION-DOMEBORO TABS”, on Page 376,. 


‘statis and edema by wrapping Fre. Pd 
in the “Manual of Dermatology’’—issued un- sh S, 
der the auspices of the National Research BANDAGE (Un- 
Council and is recommended to be used wher- na’s Boot) around the entire leg i ve 
iM ever Burow’s Solution is indicated. to supply compression. . ed On 
bp 
\@) DOME CHEMICALS, INC. sto 
109 W. 64th STREET, NEW YORK 23, N. Y.. “ome, 
Makers of the Soothing, Modernized Form of Burow’s Solution wend 


DOMEBORO—Tablets * Powder * Packets * Ointment 
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clinically confirmed... 


long-acting local anesthetic-analgesic 
for prolonged, non-narcotic control of pain 


cases 


187 


in surgery of the head, neck and extremities!.2 


Postoperatively 35 patients required no narcotics, another 24 required only 1 or 2 doses; 
no patient required more than 4 doses. 


in thoracic and upper abdominal surgery and chest pain!.2,3,4 


Postoperative intercostal nerve block with Efocaine allowed patients to breathe deeply 
and cough freely without pain, obviated the need for respiration-depressing 


narcotics —‘‘an effective means of preventing postoperative pulmonary complications.”4 
“...more than 50 blocks for miscellaneous chest pain... were all successful.’’4 
in lower abdominal surgery!.2 
13 4 & Convalescence was pleasanter and early wubb was facilitated 
with Efocaine. In one group of cau patients, 87 required no postoperative narcotics, 
cases and 141 needed only 1 or 2 doses.2 
in anorectal and vaginal surgery, pruritus ani!.2,5.6 
4 “A dramatic relief of postoperative pain ...in almost every instance... 
postoperative narcotic requirements were virtually eliminated.’’5 
cases “All of the patients with pruritus ani were benefited by .. . Efocaine.”’6 
following tonsillectomy’ 
“The results ... were most dramatic. A high degree of local pain control 
por ibe was achieved in every instance.” 
after episiotomy® 
& “A high degree of episiotomy pain-relief was obtained ... patient morbidity was greatly 
2 omes reduced, and a more pleasant convalescence achieved.” 
2 in minor and office surgery! 
: Relief of postoperative pain was excellent in 76% of the group, good in the remaining 24%. 
cases 


Clinical experience with EFOCAINE in over 1,000 patients is 
now recorded in the medical literature. This experience, 
summarized above, demonstrates unequivocally safe 


| that EFOCAINE achieves at last a long-sought goal in medicine nonoily 
. and surgery: prolonged, non-narcotic pain control. aqueous- sacthle 
3 a single injection no vasoconstrictors 


» produces 6-12 days local anesthesia-analgesia 
> provides dramatic, long-lasting relief of pain 
» virtually eliminates postoperative narcotics 


1. Ansbro, F. P., and others: Soectacteioay 13:306, 1952. 2. Iason, A. H., and Shaftel, H. E.: Postoperative Pain Control, yregenied 
before the Section on ee eens of the American Medical } Association, Chicago, Ill., June 10, 1952. a Deaton, W. ‘ 

and Bradshaw, H. H.: Am. Surgeon /8:616, ae 4. Puderbach, W. J., and others: Journal Lancet 72: :203, 1952. 5. Tucker, C. 

J. Kansas M. Soc. 53: 230, 1952. 6. enor. J. M., and others: New York State J. Med. 52: gh a 1) 1952. 7 Penn, S. E.: Arch. Be 
Otolaryng. 56:59, 1952. 8. Cappe, B. E., and Pallin, I. M.: Am Pract & Digest Treat. 3:739, 


EFOCAINE, a depot solution, is supplie in 20-cc. multiple-dose vials. 


Detailed literature available upon request. 
— 


—— E. FOUGERA & CO., INC. 


°T.M. 75 Varick Street, New York 13, N. Y. 


at 
7 
7 
‘ 


Supplies 250 mg: 


pure crystal- 


lerramycin. | ISION ond convenient 

patients yo 


DON’T miss N vc APPEARING REGULARLY IN THE J. A. M. A., 


: 


y “...and be sure to take your VITAMINS!” 


When the management of heart disease 

requires caloric or salt restriction, vitamin intake may 
be decreased because of unpalatability or inadequate 
volume of food. A balanced vitamin preparation 


offers a dependable method for guarding 


against such an eventuality. 


MERCK & CO.,Inc., Ranway, N. J.—as a pioneer manufacturer of Vitamins—serves 
the Medical Profession through the Pharmaceutical Industry. 
OMerck & Co., Ine: 


| 41 
be 
& 4 ff J 

& 

= = 

— 
i 


DERMATOLOGY AND 
SYPHILOLOGY 


A three year course, fulfilling all the requirements of the Ameri- 
can Board of Dermatology and Syphilology. Also seminars for 
specialists, for general practitioners, and in Dermatopathology. 


PHYSICAL MEDICINE AND 
REHABILITATION 


Didactic lectures and active clinical application of all present- 
day methods of physical medicine in internal medicine, general 
and traumatic surgery, gynecology, urology, dermatology, neu- 
rology and pediatrics. Special ee in minor electro- 
surgery and electrodiagnosis. The diagnostic tests used in 
Pacem Medicine. Tec’ rg in rehabilitation of the seriously 

isable 


SURGERY—Intensive Course in Surgical Technic, 
Two Weeks, starting January 19, February 2, 
February 16 
Surgical Technic, Surgical Anatomy & Clinical 
Surgery, Four Weeks, starting March 2 
Surgical Anatomy & Clinical Surgery, Two 
Weeks, starting March 16 
Basic Principles in General Surgery, Two Weeks, 
starting March 30 
Gallbladder Surgery, Ten Hours, starting April 20 
Surgery of Colon & Rectum, One Week, starting 
March 2 
General Surgery, One Week, starting February 9 
General Surgery, Two Weeks, starting April 20 
Fractures & Traumatic Surgery, Two Weeks, 
starting March 2 


GYNECOLOGY—Intensive Course, Two Weeks, 
starting February 16 
Vaginal Approach to Pelvic Surgery, One Week, 
starting March 2 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Postgraduate Courses—Winter, 1952-1953 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds, demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the ‘cadaver; at- 
tendance at departmental and general conferences. 


ANESTHESIA 


A three months full time course covering general and regional 
anesthesia, with special demonstrations in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc:; instruction in in- 
travenous anesthesia, oxygen, therapy, resuscitation, aspiration 
bronchoscopy; attendance at departmental and general con- 
ferences. 


OBSTETRICS—Intensive Course, Two Weeks, start- 
ing March 2 


PEDIATRICS—Intensive Course, Two Weeks, start- 
ing April 6 


MEDICINE—Intensive General Course, Two Weeks, 
starting May 4 
Electrocardiography & Heart Disease, Two Weeks, 
starting March 16 
Allergy, One Month and Six Months, by appoint- 
ment 


UROLOGY—Intensive Course, Two Weeks, starting 
April 13 
Ten-Day Practical Course in Cystoscopy starting 
every two weeks 


DERMATOLOGY—Intensive Course, Two Weeks, 
starting May 11 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 
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61st YEAR OF PUBLICATION 


The Leading Independent Surgical Journal 
PRESENTS THE PAPERS OF ... 


The American Association 
for the Surgery of Trauma 


The American Proctologic Society 


OTHER REGULAR FEATURES... 


The Obstetric Clinic 
Modern Operative Technics 
Practical Surgical Suggestions 

Streamlined Articles 


START YOUR SUBSCRIPTION WITH THIS ISSUE 


The American Journal of Surgery 
49 West 45th St., New York 36, N. Y. 


Please enter my subscription to The American 
Journal of Surgery. Yearly $12.00 U.S.A.— 
$13.00 Canada & Pan American Countries— 
$15 Foreign 


IS IN THE BALANCE 


..-the Sharpness...the Strength 


To meet the surgeon’s need for PRECISION- 

dependability, every Crescent Blade is 

 precision-made for fine balance 

e precision-honed for extreme sharpness 

e precision-tested for strength and rigidity 

¢ precision-protected by the new moisture- 
proof, all-climate, aluminum-foil wrapping 

Use of a new Swedish steel of high carbon 

content and unusually fine grain assures 

precision-performance in every “Master 

Blade” for the Master Hand. 


Samples on Request 
CRESCENT SURGICAL SALES CO., INC. © 440 Fourth Ave., New York 16 


Crescent 


SURGICAL BLADES AND HANDLES 


43 
City 
4 


4 


44 


PPOINTMENT of the Wilmot Castle 
Company, of Rochester, N. Y., one of the 
largest manufacturers of operating room appli- 
ances, as exclusive sales agent for the surgical 
color television system developed by the C.B.S. 
Laboratories Division of the Columbia Broad- 
casting System, Inc., for medical instruction 
was announced jointly by Frank Stanton, 
president of C.B.S., and Wilmot V. Castle, 
president of the Wilmot Castle Company. 

Installations of the color television system to 
date have been widely acclaimed by surgeons, 
hospital authorities and medical students as 
one of the most significant advances in medical 
education in recent years. The equipment 
already has been installed at the University of 
Chicago, the University of Kansas, and the 
University of Pennsylvania, and an installa- 
tion is in operation in Europe. 

In the installations the color television 
camera is mounted in the center of a cluster of 
four special operating room lights, suspended 
over the operating table and focused directly 
on the operating field. Thus the camera “sees” 
everything that the surgeon does and has a full 
and unobstructed view of the whole operation. 

The scene which the camera picks up is 
carried over special circuits to teaching rooms 
and doctors’ offices in other parts of the hos- 
pital, where physicians and students watch the 
operation in full color on receivers. In that way 
scores, or even hundreds of students, can watch 
the surgeon’s every move as if each of them 
were standing at the surgeon’s elbow. Medical 
educators have said that this system will 
eliminate the old operating room amphitheater, 
where students are at a considerable distance 
from the operating table, and where their view 
is almost invariably obstructed by members of 
the operating team, or by a piece of operating 
room equipment. 


A impressive program of symposia, panel 
discussions, clinical conferences and medi- 
cal motion pictures on practical surgical 
problems will open the 1953 season of Sectional 
Meetings of the American College of Surgeons 
at The Netherlands Plaza Hotel in Cincinnati, 
Ohio, January 19-21. This meeting is the first 
of eight scheduled for various parts of North 
and South America during the coming year. 
Surgeons from Illinois, Indiana, Kentucky, 


Michigan, Ohio, Ontario, West Virginia and 
Wisconsin are expected to attend, although 
there is no restriction on attendance from out- 
side the area. Dr. M. M. Zinninger, of Cincin- 
nati, chairman of the Committee on Local 
Arrangements and Professor of Surgery, Uni- 
versity of Cincinnati College of Medicine, will 
preside at the opening meeting Monday morn- 
ing, January 19, at 10:00 A.M. 


HE American Diabetes Association offers 

a $250.00 prize to medical students and 
interns for a paper on any subject relating to 
diabetes. The paper can be a report of original 
studies, a biographical or historical note, a case 
report with suitable comment, or a review of 
the literature. 
Manuscripts must be submitted on or before 
April 1, 1953, to the Editorial Offices of 
Diabetes, The Journal of the American Dia- 
betes Association, 11 West 42nd Street, New 
York 36, N. Y. The papers will be reviewed by 
the Editorial Board which will take into con- 
sideration the value of the material and method 
of presentation in selecting the best paper. 


HE Institute of Industrial Health of the 
University of Cincinnati will accept appli- 
cations for a limited number of Fellowships 
offered to qualified candidates who wish to 
pursue a graduate course of instruction in 
preparation for the practice of Industrial 
Medicine. Any registered physician, who is a 
graduate of a class A medical school and who 
has completed satisfactorily at least two years 
of training in a hospital accredited by the 
American Medical Association may apply for 
a Fellowship in the Institute of Industrial 
Health. (Service in the Armed Forces or private 
practice may be substituted for one year of 
training.) 
The course of instruction consists of a two- 
year period of intensive training in Industrial 
Medicine, followed by one year of practical 
experience under adequate supervision in 
industry. Candidates who complete the course 
of study satisfactorily will be awarded the 
degree of Doctor of Industrial Medicine. Dur- 
ing the first two years the stipends for the 
Fellowship vary, in accordance with the marital 
status of the individual, from $2,100 to $3,000. 
In the third year the candidate will be com- 


(continued on page 46) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SPECIALISTS RADIUM 


NEEDLES ond pins... NEEDLES and pins— 
COCHRANE has the Sharps and the Thins! 


Particularly the ‘hard-to-get’ needles and sizes of 
Lane’s, Bunnel’s, Grieshaber, Kalt Corneal, Abscis- 


ion, Adson Scalp, Adson Brain, Milli &—with —= 
COCHRANE THE RADIUM EMANATION CORP. 
PHYSICIANS’ SUPPLIES, INC. GRAYBAR BUILDING, NEW YORK 17,N. Y. 


133 E. 58th St., N. Y. 22—PLaza 3-5533 (4, 5) MURRAY HILL 3-8636 


"“Pressoplast™ METACARPAL and THUMB FRACTURES 
Natural or Flesh Colored 


Adhesive Cotton E-L-A-S-T-I-C Bandage 


Contaura” —sanoact 


skin protecting medicated 


NEW TREATMENT 
NOW 
AVAILABLE 
GOLDBERG_ METACAR. 


PAL SPLINT. A closed meth- 
od of treating all types of Met- 


Write for Literature and Reprints we Fractures including the 
umb. 
MFRS. BANDAGES AND DRESSINGS 
er Write for Literature and Reprints. 


Wedical Pabries Tuc. AMERICAN ORTHOPEDIC APPLIANCES 


10 Mill Street Paterson 1, N. J. P. O. Box 31 Spaincrietp, Mass. 


STRYKER 
TURNING 
FRAME 


A new development 
in the treatment of 
immobilized patients. 
While held firmly 
between two frames, the largest patient can be easily turned 
by the smallest nurse. Quickly elevated from either end. Easily 
transportable from hospital to ambulance. Essential for any 
modern hospital. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


Colostomy and Ileostomy Patients 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances’ 
Write for folders showing complete 
line. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


SPONGE BIOPSY FOR CANCER DIAGNOSIS 
(Method of Dr. S. A. Grapstone) 

Sponge Biopsy is simple, rapid, painless, reliable. 

Sponge Biopsy facilitates diagnosis in the early curable 

stage of cancer of the cervix uteri,* rectum, oral cavity, 

skin, etc. Sponge Biopsy has received awards at the 

Scientific Exhibits of the N. Y. State Medical Society 


and the American Medical Association. 
For best results use Onkospunge No. 1 and Gladstone Sponge Bi- 
opsy Forceps, prepared and designed especially for Sponge Biopsy. 
Write for descriptive leaflet and reprints. 


FOR YOUR PROTECTION 


SOLE 
MANUFACTURER OF 


COLLISON 
& SURGICAL PRODUCTS 


’ * Ref. Am. J. Surg., March, 1951. SURGICALLY KLEAN 
; J.A.M.A. April 21, 1951 p. 1238 
HISTOMED, INC. 
181 Lafayette Street Paterson 1, New Jersey 


The Surgical Engineering Company, Inc. 


In answering advertisements please mention The American Journal of Surgery 


RADON 
ite 
S 
M4 
| 
=; ; 
“TELEPHONE 
MOptins 4575 


(continued from page 44) 


pensated for his service by the industry in 
which he is completing his training. A one- 
year course, without stipend, is also offered to 
qualified applicants. 

Requests for additional information should 
be addressed to the Institute of Industrial 
Health, College of Medicine, Eden and Be- 
thesda, Cincinnati 19, Ohio. 


MERICAN Sterilizer Company’s new 
1080 operating table resulted from years 
of consultation with leading surgeons, anesthe- 
tists and operating room supervisors. The 1080 
table anticipates every basic posturing position 
that modern surgery demands. It is unique in 
its ease of control within a height range of 
27 inches through 45 inches—the short surgeon 
can now operate without resort to footstool. 

It is completely head-end controlled. On 
the left, for Trendelenburg with geared indica- 
tor dial, only 20 turns of crankhandle pro- 
vide 45° of Trendelenburg or reverse Trendel- 
enburg. On the right, the crankhandle used in 
conjunction with the position selector lever 
articulates table top to selected position of 
foot, flex, side and back, eliminating trial and 
error during operation even though table 
movements are obscured by drape sheets. 

A DRAMATIC development in the control 

of pain whereby analgesia is self-adminis- 
tered by the patient with minimum or no loss of 
consciousness is receiving wide acceptance for 
use in office surgical procedures and in ob- 
stetrics. Recommended for self-administration 
with the “Duke” University Inhaler, trilene® 
is a potent, non-explosive analgesic agent 
which can be employed with complete safety 
by either adult or child. 

With trilene inhalation analgesia, the re- 
moval of sutures and dressings, the incision and 
drainage of abscesses, and many other so-called 
minor procedures which are frightening and 
painful to the patient can now be performed 
without discomfort. 

Probably, however, it is in obstetrics that 
trilene will receive its widest application. The 
expectant mother can control her labor pains 
at will and, in some cases, even provide her own 
analgesia throughout delivery. She merely 
holds the inhaler in her hand with the mask to 
her face and takes a few deep breaths until the 


pain disappears. When pain recurs, the inhala- 
tions are repeated. If enough vapor is inhaled 
to cause drowsiness, she automatically releases 
her grasp on the inhaler and consciousness is 
restored within a few seconds. 

The simple, easy-to-handle “Duke” Uni- 
versity Inhaler renders trilene self-administra- 
tion equally convenient in the doctor’s office, in 
hospitals, industrial dispensaries, at home, or 
even in a car or ambulance on the way to a 
hospital. 

Trilene, brand of specially purified and 
stabilized trichlorethylene, together with the 
“Duke” University Inhaler, have been intro- 
duced by Ayerst, McKenna & Harrison 
Limited, New York, N. Y. 


YALE UNIVERSITY scientist warned 
against the indiscriminate use of gamma 
globulin which is being intensively investigated 
for its possible effect on polio immunity. “‘ From 
available information,” said Dr. Joseph Mel- 
nick, Associate Professor of Microbiology i in the 
Yale School of Medicine, ‘‘a physician using 
gamma globulin today may be doing a dis- 
service to his patients. It is important that our 
young children develop immunity to polio 
while growing up, for infection in older children 
and adults usually has even more serious 
consequences.” 

Dr. Melnick, speaking on the “Yale Inter- 
prets the News” program over WTIC, Hart- 
ford, said, however, that the possibility of a 
vaccine against polio has received an impetus 
from new laboratory findings. He cited field 
trials in Houston, Texas, where large numbers 
of children were inoculated with gamma 
globulin, a human blood fraction obtained 
from plasma and rich in antibodies to all three 
polio viruses. “In the laboratory,” he said, 
“gamma globulin has been shown to protect 
monkeys if injected prior to the exposure of the 
animals to virus, but not if given after the virus 
had begun to multiply within the body. Because 
in an epidemic people are infected at different 
times, it was believed that injections of gamma 
globulin to thousands of children would be able 
to reach some early enough to furnish them 
with a temporary supply of polio antibodies, 
and in this way keep the virus from infecting 
the spinal cord. “If it works, it will supply 
valuable information on the amounts of anti- 
body necessary to abort an infection.” 


(continued on page 48) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


—— 
BONE 
SAW 


Exakta 
. *vx’ 
Camera. 


Oscillates at high speed, 
assuring unusual safety and con- 
venience. Five interchangeable blades cut 
on forward and backward strokes . . . never catch in 
drapes or sponges . . . or hurl blood. Blades adjust 
to three positions. Built to highest standards of quality > 
and performance. 
New Model with Pre-Set Diaphragm 


ORTHOPEDIC FRAME COMPANY Control 
Kalamazoo, Michigan 35-mm. EXAKTA "VX" 


Single Lens Reflex Camera for 
Parallax-Free Surgical Photography 


; The Exakta, with both regular and telephoto lenses, is widely used 
: NEW COMFORT NOW! in hospitals for operation room photography. Its unique through- 
the-lens viewing system assures absolutely correct ‘‘on the subject”’ 
Bs Deodorizin fa Fo. ae photographs during every step of the operation. In addition, this 
g . * world famous medical camera is regularly used for preliminary, 

2 Colostomy Protector i. : developmental, and end result pictures of patients; for copying 


X-Rays: and for making color transparencies of injuries and lesions 
—a necessity for recording and lecturing. 


i a 
Designed for patient's comfort “ With 2.8 Zeiss Tessar “T”’ Coated Lens with Pre- 
Deordorizes; saves embarrass- Set Diaphragm 
ay — Penta-Prism Eye Level Reflex Viewfinder 
ment. No bag or cumbersome > Extension Tubs Set 
apparatus. Simple design; easy Microscope Adapter 
to keep clean. Refer patients or ee 3 Write Dept. 500 for free descriptive booklet “E" on camera and 
write for free descriptive folder 7 be oat laa accessories and brochure on close-up technique with the Exakta. 


and price list to: EXAKTA CAMERA CO., 46 W. 29th St., N.Y. 1, N.Y. 


Exclusive Sales and Service Organization in the 
ETNA Appliance & Equipment Co., Inc., Etna, N. Y. 


AIRE-CAST 


MARK 


The Peabody Splint for ex- 
cellent results in early post- : P 
operative exercise programs. light, strong, porous 
Indicated for Arthroplasty by Prosthesis or in SSSsw.- Fae S @ It's X-ray transparent 
Smith-Petersen Mould Arthroplasty. Replaces Make- SETS 

shift Board and Roller Devices. 


Send for 124 page catalog Write for technics and prices 


: ORTHOPEDIC EQUIPMENT COMPANY the TOWER COMPANY, Inc. 
Rs 300 Ft. Wayne St., Bourbon, Indiana P. O. BOX 3181 - SEATTLE, WASHINGTON 


ano NEW AS SURPLUS YOUNG'S piLators 
SURGICAL INSTRUMENTS ef coe 

and Meo ing hemorrhoidectomy), as an aid 


i in perineal dissection and repair 
“i AT 50% BELOW REGULAR COSTS 


following delivery. 
all merchandise on approval Sold only on prescription—at your surgical dealer or ethical pharmacy 
no payment unless perfectly satisfied Adult Set sizes 1, 11, 2, 3—for stretching anal sphincter. 


d write for illustrated catalog L Children’s Set sizes 0, 1, 144, 2—for preventing contracted anus. 
0 Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 
67 LEXINGTON AVE., NEW YORK 10, | YOUNG & CO. Chicago 19, illinois 


In answering advertisements please mention The American Journal of Surgery 
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“However,” Dr. Melnick said, “gamma 
globulin immunity lasts only a few weeks. It 
is not intended to be a practical preventive for 
polio. To be effective in warding off infection 
at all times, children would require several 
inoculations each year, and then when inocula- 
tions stopped, they might be left fully sus- 
ceptible.” Dr. Melnick stressed the hopeful 
status of polio research at present but foresaw 
from present reporting of cases a higher in- 
cidence of the disease in the United States this 
year than for the last four years. 


first pictures of a cardiac operation per- 
formed by “deep freezing” and using a 
kitchen-type freezer installed in an operating 
room were shown at the Thirty-Eighth Clinical 
Congress of the American College of Surgeons 
by Davis & Geck, Inc., a unit of American 
Cyanamid Company and a Brooklyn firm 
specializing in the manufacture of surgical 
sutures and allied products. The delicate heart 
operation was first performed on a human by 

Charles B. Bailey at the Hahnemann 
Hospital in Philadelphia on August 29th. Dr. 
Bailey’s second operation was performed Sep- 
tember 19th on eleven year old Judith Schmidt 
of Cleveland. 

In narrating the Davis & Geck pictures, Dr. 
Bailey told the surgeons gathered at the 
Waldorf Astoria that the movies were of an 
experimental operation, although the same pro- 
cedures were used in both of the operations on 
humans he performed. In both operations a 
standard commercial deep-freeze unit was used 
to reduce the body temperature to 78°F. The 
patients were administered an anesthetic and 
placed in the deep freeze unit for about nine 
hours prior to the actual operation. 

Dr. Bailey is the same surgeon who first 
proposed and later developed the closed 
technic for correcting mitral stenosis and aortic 
stenosis by use of the finger with a small cutting 
blade attached inserted into the heart. Al- 
though this was an important advance in 
cardiac surgery, it had limitations since it 
depended entirely upon the sense of touch. The 
deep-freeze method cuts off the flow of blood 
and allows the surgeon to open the heart and 
work by direct vision. Dr. Bailey predicts this 
type of operation to be “the cardiac surgery of 
the future.” 


ANT your son to be a doctor? If so, 
perhaps you had better move to Utah, 
North Dakota, Vermont or Nebraska. In an 
article in the September, 1952, issue of The 
Journal of Medical Education, Dr. Harold A. 
Davenport, assistant dean and chairman of the 
committee on admissions at Northwestern 
University Medical School, reports that young 
men and women living in the four states listed 
above are more likely to obtain admission to 
medical schools. The highest proportion of 
placements for the class entering in the aca- 
demic year 1951-1952 was of applicants from 
Utah, with a ratio of 9.9 placements per 100,000 
population. Nevada was lowest with a 1.9 
placement. In general, the number of appli- 
cants accepted is low for states without medical 
schools and higher where there is a state- 
supported school. 
Interest in medicine as a career, Dr. Daven- 
port says, is highest among persons living in 
New York, Utah, New Jersey, Connecticut or 
Nebraska, states having the largest number of 
applicants. On the other hand, those from New 
Mexico, Missouri, Wyoming and Maine are 
least likely to be interested in medicine. 
Dr. Davenport’s information was obtained 
from the 1950 census and from an applicant 
study by John M. Stalnaker, director of studies 
of the Association of American Medical 
Colleges. 


HOw many doctors does it take to make a 
doctor? That is a question with as many 
different answers as there are medical schools. 
Staffing patterns in the seventy-two four-year 
medical schools of the United States were found 
to vary widely in a recent survey conducted by 
the Armed Forces Advisory Committee and 
the Association of American Medical Colleges. 
The survey was designed to determine the 
basic needs of the schools in the event of 
stepped-up mobilization of doctors. 

A report on staffing patterns of medical 
schools in the September, 1952, issue of the 
Journal of Medical Education reveals that, in 
the event of an emergency, the needs of each 
school would have to be analyzed separately. The 
“‘average”” medical school was staffed with 
twenty-six full time equivalent faculty mem- 
bers per 100 students in February, 1951, the 
time of the survey. Variation between schools 


(continued on page 50) 
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The Surgeon's Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manv- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SURGICAL INSTRUMENTS 


Specializing in the finest 
imported and domestic instruments. 


(Write for catalogue) 


CAMPBELL @) ASSOCIATES 
918 Race St. Cincinnati, Ohio 


Hansen NTRAMEDULLARY 
PINS & INSTRUMENTS 


MANUFACTURING CO., WARSAW, IND. 


The New 
PADGETT -HOOD 


ELECTRO DERMATOME 


Accurate and uniform grafts of any width up to FOUR 
inches and to any length. A single Surgeon using but one 
hand can operate this simple instrument without assistance 


Write to us today for detailed information 


KANSAS CITY ASSEMBLAGE CO. 


816 Locust Street Kansas City, Mo. 


GOODWIN BONE CLAMP 
Everything for the INDUSTRIAL and 
ORTHOPEDIC Surgeon 


Complete New Organization 
specializing in SERVICE and 
QUALITY 


Write for details and Prices 


SIEBRANDT FRACTURE EQUIPMENT INC. 


1012-14 LOCUST 
KANSAS CITY 6 MISSOURI 


Disintegrating 


ALESEN T-TUBE 


For Safer Gastrectomy 


Reduces hazard of duodenal 
stump disruption. Smoother post- 
operative convalescence. Disintegrates and 
discharged in 5 to 7 days post-operatively. 
Contains barium sulfate for x-ray purposes. 
Available at your Surgical Supply House. 


Write for Literature 


SEAL-INS LABORATORIES 
2857 East 11th Street, Los Angeles 23, Calif. 


® 
Brand of CHLOROAZODIN U.S.P. 


An Effective Anti-Bacterial Agent in 


TRAUMATIC WOUNDS - DIABETIC GANGRENE 
INFECTED ULCERS - DRAINING SINUSES 


AZOCHLORAMID IN TRIACETIN 1:500 
For moistening dressings and packings 


AZOCHLORAMID SALINE MIXTURE 


To prepare isotonic saline solution 1:3300 for 
irrigation, hot soaks, compresses, etc. 


Non-toxic to tissue — Virtually non- 
irritating. Non-staining — Odorless — 
Strongly deodorizing PA-11 
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was striking, the most heavily staffed school 
reporting sixty-two staff members per 100 
students, the lowest school only ten per 100. 
This variation is accounted for by the difference 
in basic objectives of the schools and the differ- 
ent circumstances and budgets under which 
they operate. Some schools, for example, con- 
centrate on training general practitioners 
while others give more time and attention to 
the conduct of research and to the advanced 
training of specialists, medical educators and 
research workers. 


HE National Foundation for Infantile 
Paralysis announces the availability of a 
limited number of postdoctoral fellowships in 
the field of public health and preventive medi- 
cine. The purpose of these National Founda- 
tion fellowships is to prepare physicians to fill 
the many vacancies existing in public health 
and preventive medicine, with priority to those 
who are interested in entering the teaching 
field. 
The fellowships are for one or more years at 
an approved school of public health, with a 
period of field experience when arranged by the 


school. Stipends to Fellows are based on the » 


individual need of each applicant. Fellowships 
may cover tuition, maintenance and an allow- 
ance for books, if required. An appropriation 
of $330,600 in March of Dimes funds has been 
made to cover the cost of the program. 

Eligibility requirements include United 
States citizenship, sound health, graduation 
from an approved school of medicine, and com- 
pletion of at least a one-year internship in an 
approved hospital. Selection of candidates will 
be made on a competitive basis by a Clinical 
Fellowship Committee composed of leaders in 
the field of medicine and professional education. 
Complete information concerning qualifica- 
tions and applications may be obtained from 
the Division of Professional Education, the 
National Foundation for Infantile Paralysis, 
120 Broadway, New York 5, N. Y. 


oe American Board of Obstetrics and 
Gynecology will hold the next scheduled 
examinations (Part II), oral and pathological, 
for all candidates at the Edgewater Beach 
Hotel, Chicago, Illinois, May 17 through May 
24, 1953. Formal notice of the exact time of 
each candidate’s examination wil] be sent him 


several weeks in advance of the examination 
dates. Requests for reexamination in Part II 
must be made prior to February 1, 1953, sub- 
mitting data regarding additional training or 
experience and medical school or hospital staff 
appointments acquired in the interim. 

Inquiries relative to residency training 
should hereafter be directed to Lawrence M. 
Randall, M.p., Assistant Secretary, American 
Board of Obstetrics and Gynecology, Mayo 
Clinic, Rochester, Minnesota, who is in charge 
of residency training for the Board. 

Application forms for Appraisal of Incom- 
plete Training, for Certification, and requests 
for current Bulletins should be made to Robert 
L. Faulkner, M.p., Secretary, American Board 
of Obstetrics and Gynecology, 2105 Adelbert 
Road, Cleveland 6, Ohio. 


RNAR-STONE LABORATORIES, INC., 
is the new name for the company for- 
merly known as Americaine, Inc. Change of 
name became necessary as a number of new 
preparations were added to the popular Ameri- 
caine Topical Anesthetic ointments and solu- 
tion. The same management continues, and is 
headed by E. A. Twerdahl, Jr. and Robert 
Parcell. The company is located at 1316 Sher- 
man Avenue, Evanston, III. 


— drug officials predicted that geriatric 
products aimed at preventing and con- 
trolling the chronic diseases of old age will 
gradually replace antibiotics as the foremost 
sales item for the nation’s pharmaceutical 
industry. Arthur F. Gormley, vice president in 
charge of sales and advertising, and Dr. 
Charles E. Dutchess, vice president and medi- 
cal director of Schenley Laboratories, Inc., 
made the prediction to more than 100 of the 
company’s field sales representatives and home 
office executives attending a national sales 
convention here recently. Production of peni- 
cillin and most other antibiotics has already 
caught up with demand, Gormley said, adding 
that the antibiotic market can be expected to 
reach “‘a fairly stable level early next year and 
remain there.”” With the antibiotic market 
stabilized, he continued, the future of the 
pharmaceutical industry will then center on 
production and sale of geriatric products— 
drugs that prevent or cure the degenerative 
diseases of later life. 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 


POTENT ANESTHESIA 
in Itching and Surface Pain 
Via 20% Dissolved Benzocaine 


A rapid control of surface pain in 
many post-surgical conditions: Hemor- 
rhoidectomies, episiotomies, amputa- 
tions, removal of tape. Also to pre- 
vent pain in rectal and other ex- 
aminations and instrumentation. Avail- 


able ‘‘Clear’’ and **With Chlorophyll."* 
yy 
Send for 
FREE SAMPLES 


TOPICAL ANESTHETIC 
ARNAR-STONE LABORATORIES, INC. 


(Formerly Named Americaine, Inc.) 


Evanston, Ill. 


facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


Jayne Bryant 
SAFETY-CHECK BLANKET 


COMFORT plus 
SAFETY FOR 
ALL 
CONCERNED! 


The Jayne Bryant Safety-Check Blanket provides safety, comfort and more 
freedom of movement for confused, agitated, excitable or violent patients, 
either hospitalized or in home confinement. Write for complete information. 

Jayne Bryant SAFETY-CHECK BLANKET 
7646 Vincennes Ave., Chicago 20, Ill. 


CHLOROPHYLL THERAPY 
PLUS BACTERIOS TAS! 


Containing water soluble derivatives 
of Chlorophyll ‘‘a’? and Oxyquinoline 
Benzoate. To aid normal granulation 
of slow healing wounds and combat 
infections. Also for deodorization of 
malodorous lesions. Send for literature. 
ARNAR-STONE 
LABORATORIES, INC. 
(Formeriy Named Americaine, Inc.) 
Evanston, Ill. 


CHLOROTHELIA 


HELI 


Moraphy tl 


FOR COLOSTOMY IRRIGATION 
A Triple Purpose Shield 


It is a positive aid in controlling the offensivenese 
| of irrigation; allowing the patient to irrigate in 
the accepted manner, using a catheter of choice 
and inserting to desired depth. 


The cover which is placed over the top of shield 
as soon as the catheter is withdrawn conceals all 
offensiveness and serves as a desk top Thus, the 
time necessary for patient to complete the irriga- 

tion can bo devoted to some useful purpose, 

directing the patient's mind away from an un- 
pleasant job. 


Write today for the booklet ‘‘My Colostomy” 
and literature on the Trip e Purpose Shield. 


E. T. WALLS, R.D. 2, Binghamton, N.Y. 


Davy Hold Retention Sutures Firmly 


Non-Slipping 
Less Scar Formation 
Clean—Comfortable 
Made of Aluminum 
* 
Excellent for Mastectomy 
as well as Laparotomy 
FREE SAMPLES, upon request 


At Your Dealers 


AMERICAN MEDICAL SPEC. CO. INC. 
12 East 12th Street New York City 


FRACTURE EQUIPMENT 


Traction Apparatus, Finger Splints, 
Head Halters, Walking Heels 


Catalog Sent on Request through 
Surgical Dealers. 


RAJOWALT COMPANY 
WARSAW, INDIANA 


More comfortable and efficient than adhesive strapping. Made of 
the finest quality elastic webbing. Order through your dealer, or order 
direct with this ad. Delivered. Less 10% on orders of 12. 


LITTLE MFG. CO., BOX 202, WADESBORO, N.C. 


SHIP TO: 


Large Adult. . .$2.75 each 
$2.50 each 
Medium Adult . $2.25 each 
$2.00 each 


In answering advertisements please mention The American Journal of Surgery 
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A wide antibacterial spectrum, including many gram-negative and 
R easons for gram-positive organisms * Effectiveness in the presence of wound 
‘ exudates * Lack of cytotoxicity: no interference with healing or 
effectiveness phagocytosis * Low incidence of sensitization: less than 5% * Ability 
to minimize malodor of infected lesions * Stability. 


of Furacin 


Furacin® preparations contain Furacin 0.2% brand of nitrofurazone 
N.N.R. in water-miscible vehicles which dissolve in exudates. 


Ai 


IN SEVERE BURNS... 


A 68 year old patient suffered third 
degree burns of face, arms and torso. 
See illustration (1) above. 16 days 
later fine-mesh gauze, impregnated 
with Furacin Soluble Dressing, was 
applied next to the burned surface 
—and covered with wet pressure 
dressings. Dressings were changed 
daily. Illustration (2) shows patient, 
after skin grafting, 6 months later. 
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Literature on request 


NORWICH, NEW YORK 


FURACIN SOLUBLE DRESSING @ FURACIN SOLUTION @ FURACIN ANHYDROUS EAR SOLUTION 
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in peripheral 
vascular 
disorders... 
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CD 


Virtually as effective by 

oral as by intravenous or 

intramuscular administration, 

7 this unusually potent 

a vasodilator may be expected 

fi. to induce cumulative 

2 benefits in both functional 
orally and and obstructive peripheral 

vascular disorders. 
parenterally effective 


£ Supplied as Tablets of 25 mg., 


S. peripheral il ; in bottles of 100 and 1000. 


Elixir, 25 mg. per 4 cc., 


bit bottles of 1 pint 

ak Multiple-dose vials, 10 cc., 

7 containing 25 mg. per ce. 

| Ciba Pharmaceutical Products, Inc., 
Tm Summit, New Jersey 

Priscoline® hydrochloride 

Ciba (benzazoline hydrochloride Ciba) 

1870" 
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